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Abstract
Background: Productive sedentary-to-light activity pursuits may enhance the
relationship between positive health behaviors, like physical activity and sufficient
fruit and vegetable intake, and weight status. The purpose of this study is to
examine whether participation in a creative, problem-solving program is related
to overweight/obesity, other sedentary pursuits, physical activity, and diet.
Methods: This study describes select health behaviors that are believed to be
related to body weight status for 1,679 adolescents in grades 6-12 participating in
the 2008 Destination Imagination (DI) Global Finals. Dietary, physical activity
(PA), and sedentary behavior data was collected via self-reported survey based
on the 2007 Youth Risk Behavior Survey. Measured height and weight data were
collected to calculate BMI percentile. Using multinomial regression, models were
constructed to predict the likelihood of being overweight/obesity compared to
normal weight.
Results: The prevalence of overweight in the study population was 15.6% and
obese was 11.4%. Fruit/vegetable intake, milk consumption, moderate/vigorous
PA, television time, and total screen time (ST) were all independently associated
with weight status. After controlling for all covariates, male gender, minority
racial/ethnic status, and high ST while not meeting the PA recommendation
significantly increased the likelihood of overweight/obesity. DI exposure does not
appear to be independently associated with, nor influence the relationship
between, the above variables and the risk of overweight/obesity.
Conclusion: The participants in the current study are leaner and engage in
healthier behaviors compared to national data for adolescents. Even among
these low risk adolescents, the interaction between sedentary and physical
activity behavior, presented as an interactive measure, was strongly associated
with weight status.
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CHAPTER I
Introduction and General Information
The Problem
Childhood overweight/obesity has been identified as a national public
health priority and described as an epidemic and a major disease of this century
[1-3]. There are numerous immediate physical and psychosocial consequences
of childhood obesity. Immediate physical consequences include many risk factors
associated with cardiovascular disease, like hyperinsulinemia, dyslipidemia,
abnormal glucose tolerance, as well as increased asthma symptoms, sleep
apnea, fatty liver, and the development of Type 2 diabetes [4-7]. Some of the
psychosocial consequences may include low self-esteem, being more at risk for
depression, and a variety of other social burdens [3, 8]. Many of these negative
consequences continue on into adulthood. Adolescents who are overweight or
obese are more likely to be overweight or obese as adults and are at an
increased risk of mortality from all causes [2, 9].

Overweight and Obesity Prevalence
There are two national surveillance systems that track the prevalence of
overweight and obesity among adolescents in the United States. The National
Health and Nutrition Examination Survey (NHANES) reports directly measured
height and weight data from a nationally representative sample of children and
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adolescents each year [10] . From the NHANES, it is estimated that 15.6% of
adolescents, ages 12-19, can be classified as overweight , using the Centers for
Disease Control’s (CDC) age adjusted growth charts for body mass index (BMI)
[11]. The original data set used to determine the growth charts included data
from national health examination surveys conducted in 1963 to 1994 as well as 5
supplementary data sources. In 2000 the CDC revised the growth charts for the
United States [12]. Overweight is defined as a BMI greater than or equal to the
85th percentile but less than the 95th percentile. In addition, NHANES estimates
that 16.3% of adolescents are obese, which is defined by a BMI greater than or
equal to the 95th percentile [11]. Together, 31.9% of adolescents in the US are
overweight or obese.
The second surveillance system, the Youth Risk Behavior Surveillance
Survey (YRBSS), collects self-reported height and weight data for a
representative sample of adolescents every two years. This self-reported data is
used to calculate BMI and weight status. The YRBSS is a nation-wide schoolbased survey that utilizes a stratified random sampling design in high schools
across the United States [13]. According to the BMI percentiles described above,
approximately 28.8% of adolescents in the United States are overweight or
obese, with 15.8% of them falling into the overweight category and 13.0% in the
obese category. However, these prevalence rates are determined by selfreported data, which tend to underestimate the rates of overweight and obesity
[14].
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Risk Factors
Childhood obesity is a very complex issue. Generally, risk factors consist
of lack of physical activity, unhealthy eating habits, or a combination of the two
[15]. Therefore, these behavioral factors are commonly targeted in interventions
aimed at preventing or reducing overweight and obesity in adolescents.
It is generally accepted that overweight and obesity occur when energy
intake consistently exceeds energy expenditure. Therefore, identifying dietary
behaviors associated with weight status is a priority. Very precise measures of
total energy intake, such as three consecutive 24-hour food recalls, are generally
not financially feasible and are too labor intensive for most large studies.
However, certain characteristics or markers in one’s diet, like fruit and vegetable
intake, can give some insight into the individuals dietary habits without having to
complete an entire dietary analysis.
Meeting the recommended serving suggestion of 5 or more fruits and
vegetables a day has been consistently associated with healthy weight status
among children and adolescents [16-18]. However, according to the YRBSS,
only 21.4% of high school students meet the recommended serving suggestion
[13]. Also, soda consumption among adolescents is widely hypothesized to be
associated with increased BMI, but mixed results have been reported with
several studies showing a positive relationship between soda consumption and
BMI [19-21] while another study did not report finding a significant relationship
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between soda consumption and BMI [22]. The YRBSS estimates that 33.8% of
high school students have at least one soft drink every day [13]. The YRBSS also
estimates that only 14.1% of adolescents in high school drank 3 or more glasses
of milk per day. Milk consumption has been associated with lower body fat
among adolescent girls [20] and healthy-weight adolescents tend to consume
more milk than overweight or obese adolescents [17]. As mentioned previously, it
is important to consider the energy intake as well as the energy expenditure
when studying childhood obesity.
According to the 2008 Physical Activity Guidelines produced by the U.S.
Department of Health and Human Services [15], the current physical activity
recommendation for children and adolescents is 60 minutes of moderate to
vigorous physical activity that can be accumulated in a cumulative manner daily.
According to the YRBS data collected in 2007, only 34.7% of high school
students met these physical activity recommendations, and 24.9% of them did
not participate in 60 minutes or more physical activity on any day [13]. Different
modes of meeting this physical activity recommendation, specific to adolescents,
include physical education classes, unorganized play, and sport participation.
Adolescents who participate in sports are more likely to be physically
active and less likely to be overweight or obese [22-24]. Over half (56.3%) of the
high school respondents in the 2007 YRBS reported participating in at least one
sport program run by their school or community group in the past year [13]. Sport
participation is associated with both physical and psychosocial benefits [25].
4

Physical benefits include increased bone density, cardiovascular fitness, and
muscular strength [25]. Some of the psychosocial benefits of sport participation
include increased self-esteem, decreased stress, and developing social skills like
cooperation and responsibility [25]. Adolescents of every weight status report
many perceived benefits of sports participation, such as social contact,
competition, and improving health and physical condition [26]. Competition,
which is generally an aspect of sporting events, is an important predictor of
physical activity in some adolescents [26]. As a result, sport participation
commonly has been recommended to get children and adolescents physically
active and prevent adolescent overweight and obesity [1, 26, 27].
Because a lack of physical activity, resulting in low energy expenditure,
often is associated with an unhealthy weight status in adolescents, time spent in
sedentary behaviors has been studied recently. Increased sedentary behaviors,
like television watching and computer/video game time, have been hypothesized
to have a positive relationship with overweight and obesity in adolescents [28,
29]. The YRBSS estimates that 24.9% of high school students play video games
or use the computer for something other than school work for 3 or more hours on
an average school day, and 35.4% of them watch 3 or more hours a day of
television on an average school day [13]. Most studies have reported that
increased television time is associated with increased BMI, but computer/video
game time has been inconsistently associated with weight status [28, 30]. It has
been suggested that some sedentary pursuits, like homework, are actually
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positively associated with healthy weight status and sufficient physical activity
[30].

Significance
Perhaps other after-school activities, in addition to sports and other
activities centered around physical activity, could have similar relationships with
BMI and other healthy behaviors. A research project recently funded by the
United States Department of Agriculture is studying the health behaviors and the
overweight and obesity prevalence in a population of adolescents involved in
Destination Imagination®, a competitive, creative, problem-solving organization.
Destination Imagination® (DI) is a creative, problem-solving program that
requires team work in a competitive environment [31]. Teams of students
participating in DI are given a multi-faceted problem to solve. Months of planning,
research, and preparation go into solving and presenting the solution to the
problem at a local DI competition. Social skills like cooperation, responsibility,
assertion, and commitment are all emphasized by DI. These skills also often
exist in youth involved in sport, which has been recommended as an arena in
which these skills can be developed [25]. Considering this aspect of social skill
development, sport and DI participation seem to have some parallel
characteristics. Sport, however, is generally focused around some athletic
competition involving physical activity, while DI is focused on a different type of
competition that is not entirely based on physical activity.
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DI could accurately be described as an educational organization and a
less physically active extra-curricular activity than sport [31]. Certain aspects of
DI participation may require light levels of physical activity while others require
sedentary bouts. Productive sedentary pursuits (such as reading, doing
homework, working on the computer, etc.), part-time work, extra-curricular
activities, and hobbies, not initially intended to increase physical activity, have
been found to be associated with higher levels of physical activity. Thus they
have been suggested as ways to treat adolescent overweight and obesity [1, 27,
30]. One hypothesis that supports this theory is that any hobby that diverts
attention away from risky behaviors, like increased intake of nutrient light, energy
dense calories while watching excessive amounts of television, can be helpful in
preventing and/or treating overweight and obesity. In addition to diverting
attention away from risky behaviors, constructive activity can lead to better selfconfidence through achievement and being able to do something that others
cannot [1].

Purpose
The purpose of this paper is three-fold: 1) to identify the prevalence of
overweight and obesity in a population of adolescents participating in Destination
Imagination® (DI), a creative, problem-solving program, 2) to identify the physical
activity, sedentary, and dietary behaviors related to overweight and obesity in this
population, and 3) to determine whether or not length of exposure to DI is related
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to weight status after controlling for dietary, physical activity, and sedentary
behaviors.
Delimitations
There are several delimitations in the design of this study, which are
outlined below.
1) This study looks only at a creative, problem-solving program as a
potential after school program that might be associated with BMI and
physical activity in adolescents.
2) The dietary behaviors studied are limited to milk consumption and fruit
and vegetable intake, which is consistently associated with decreased
overweight and obesity, and soda consumption, which has had mixed
results.
3) Sedentary behaviors included in this study are limited to television time
and computer/video game time. Television is generally considered a
risky behavior because of its association with overweight and obesity,
but computer/video game time has not consistently been associated
with overweight and obesity.
4) Physical activity behaviors studied include minutes of moderate to
vigorous physical activity, the number of days participating in physical
education classes on an average week, and sports participation.
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Limitations
Obesity is a very complex issue and many environmental, behavioral, and
genetic factors can influence one’s weight status. Not all factors that influence
one’s weight status could be addressed in this study; therefore, the study has
some limitations that are outlined below.
1) Only some of the modifiable risk behaviors associated with overweight
and obesity are identified in the study and will be analyzed.
2) The dietary, sedentary, and physical activity data are all self-reported
measures.
3) The sample is not representative along ethnic/racial characteristics
and, therefore, is not representative of the U.S.
4) Due to the cross-sectional nature of the study design, only
associations, and not causal effects, can be reported.
Assumptions
The assumptions made regarding data collected from the adolescents is
that they answered the survey questions truthfully and that their answers
accurately reflect their actual physical activity, sedentary, and dietary behaviors.
Another assumption is that the trained researchers collecting the height/weight
data accurately measured and reported the adolescents’ height and weight.
Terms
The following terms used throughout this paper are defined below for
clarity.
9

Body Mass Index (BMI) – The adolescent’s weight in pounds (converted to
kilograms) was divided by his/her height in inches (converted to meters) squared
to calculate BMI.
Overweight – Using the CDC’s age-adjusted growth charts (based on data
collected from national health examination surveys conducted in 1963 to 1994 as
well as 5 supplementary data sources and updated in 2000 by the CDC), a BMI
greater than or equal to the 85th percentile, but less than the 95th percentile is
considered overweight [12, 32, 33].
Obese – Using the CDC’s age-adjusted growth charts, a BMI greater than or
equal to the 95th percentile is considered obese [12, 32, 33].
Adolescents – The adolescents in the study are in middle school, grades 6-8,
and high school, grades 9-12.
Fruit and Vegetable Intake Recommendations – The recommended serving
suggestion for fruit and vegetable intake is 5 or more servings per day.
Physical Activity Recommendations – Accumulating 60 or more minutes of
moderate/vigorous physical activity 5 or more days per week.
Sedentary Behavior – The sedentary behaviors discussed in this proposal
include television watching, video game playing, and using the computer for
activities not related to school work.

Summary
This introductory chapter has focused on the high prevalence of
overweight and obesity among children and adolescents, as well as some of the
10

physical and psychosocial consequences of the condition. Risk factors, including
dietary behaviors, sedentary behaviors, and physical activity, that are associated
with adolescent overweight and obesity also were discussed. This study’s
purpose was outlined and includes identifying the prevalence of overweight and
obesity as well as risk factors associated with weight status in a population of
adolescents participating in Destination Imagination® (DI), a creative, problemsolving program. Another goal of the study is to determine whether or not
exposure to the DI program enhances the relationship of physical activity,
sedentary, and dietary behaviors with a healthy weight status.

11

CHAPTER II
Literature Review
Introduction
Childhood obesity, having both immediate and long term negative
consequences, has been identified as a major health concern by the Centers for
Disease Control and Prevention [1-3]. Some of the immediate physical
consequences include hyperinsulinemia, dyslipidemia, abnormal glucose
tolerance, increased asthma symptoms, sleep apnea, fatty liver, and the
development of Type 2 diabetes [4-7]. There are also serious psychosocial
burdens associated with childhood obesity [3]. Low self-esteem, greater risk of
depression, and continual feelings of shame have been consistently reported in
overweight and obese children and adolescents. Many adolescents experience
discrimination in the forms of teasing and social rejection. They are often
perceived as being lazy, having no self-control, and ugly [8]. Many of these
physical and psychosocial consequences continue on into adulthood [7].
Overweight and obese adolescents are more likely to be overweight or obese as
an adult and at increased risk of mortality from all causes [2].

Prevalence
According to Ogden, et al. the prevalence of childhood obesity in the
United States steadily increased from 1980 to 2000, and during those two

12

decades, the heaviest adolescents were getting heavier [34, 35]. However, more
recently, from the 1999 to 2006 NHANES data, no significant increasing trends in
the prevalence of high BMI have been reported [11]. The fact that no significant
increases in childhood overweight and obesity have been reported in the past
few years is a positive finding.
There are a variety of national surveillance systems used to track the
prevalence rates of overweight and obesity among adolescents. In the United
States, the National Health and Nutrition Examination Survey (NHANES) and the
Youth Risk Behavior Surveillance Survey (YRBSS) report prevalence rates of
overweight and obesity and provide information about other important health
behaviors among adolescents.
The National and Nutrition Examination Survey (NHANES)
The National Center for Health Statistics (NCHS) of the Centers for
Disease Control and Prevention (CDC) collects a variety of health and nutrition
measurements, including measured height and weight data, among a nationally
representative sample of adolescents each year [10]. A paper published by
Ogden, et al. using data from the 2003-2006 NHANES estimated that 31.9% of
adolescents ages 2-19 are overweight or obese, with 15.6% being classified as
overweight and 16.3% obese [11]. Because the researchers found that there
were significant interactions between gender and racial groups, they reported
their findings by gender and then separately by racial group. Overall, girls had
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lower prevalence rates of overweight or obese (31.0%; 95% CI: 28.45-33.55)
when compared to boys (32.7%; 95% CI: 29.96-35.44). Similarly, the girls
prevalence of obesity (15.5%; 95% CI: 13.34-17.66) was significantly lower than
the boys prevalence of obesity (17.7%; 95% CI: 15.54-19.86).
Prevalence rates using NHANES data also are reported by age group and
show an increase in the prevalence of overweight and obesity as age increases
[11]. Children ages 2-5 had lower prevalence rates of overweight and obesity
(24.4%; 95% CI: 21.26-27.54) compared to adolescents 6-11 years of age
(33.3%; 95% CI: 29.38-37.22) and adolescents ages 12-19 (34.1%; 95% CI:
31.16-37.04). Similarly, the younger children had a lower prevalence of obesity
(12.4%, 95% CI: 10.44-14.36) compared to the 6-11 year olds (17.0%, 95% CI:
14.45-19.55) and the 12-19 year old adolescents (17.6%; 95% CI: 15.24-19.95).
The lower prevalence of younger children, ages 2-5, being classified as
overweight or obese (a BMI percentile greater than or equal to the 85) and obese
(a BMI percentile greater than or equal to 95) is statistically significant when
compared to the older age groups. However, there were no statistically
significant differences between the prevalence of overweight or obesity and
obesity between the 6-11 year old adolescents and the 12-19 year old
adolescents.
Non-Hispanic black adolescents (34.9%; 95% CI: 32.35-37.45) and
Mexican American (38.0%; 95% CI: 34.64-40.74) have a significantly higher
prevalence of overweight and obesity when compared to non-Hispanic white
14

adolescents (30.7%; 95% CI: 27.37-34.03). Non-Hispanic white adolescents also
have a significantly lower prevalence of obesity (14.6%; 95% CI: 12.05-17.15)
when compared to non-Hispanic black (20.7%; 95% CI: 18.74-22.66) and
Mexican American adolescents (20.9%; 95% CI: 18.35-23.45). The lower
prevalence of non-Hispanic white adolescents to be classified as both overweight
or obese (a BMI percentile greater than or equal to 85) and obese (a BMI
percentile greater than or equal to 95) is statistically significant compared to nonHispanic black and Mexican American adolescents. Non-Hispanic black and
Mexican American girls were more likely to have a high BMI than Non-Hispanic
white girls. Mexican American boys were more likely to be overweight than NonHispanic black and white boys and Non-Hispanic white boys were the least likely
to be obese when compared to the other two groups of boys. These higher
prevalence rates among minority groups and males are consistently reported in
other surveys like the Youth Risk Behavior Survey.
The Youth Risk Behavior Surveillance Survey (YRBSS)
The Youth Risk Behavior Surveillance Survey is a nationwide schoolbased surveillance survey conducted by the CDC that monitors priority healthrisk behaviors, including the prevalence of obesity, dietary, sedentary, and
physical activity behaviors [13]. The surveys are administered by state, territory,
and local education and health organizations on a bi-annual basis. The YRBSS
is a nation-wide school-based survey distributed to high schools in every state
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across the U.S. that utilizes a stratified random sampling design in high schools
across the United States [13].
The prevalence rates of adolescent overweight and obesity reported using
YRBSS data are consistently lower than those reported by NHANES. The height
and weight data used to determine weight status for YRBSS is self-reported.
Self-reported height/weight data has been shown to consistently underestimate
overweight and obesity prevalence [14]. A study by Sherry, et al. reviewed
eleven different studies in order to examine the accuracy of self-reported height
and weight data and subsequent weight status classification. Sensitivity data
from the study showed that 25% to 45% of adolescents that were actually
overweight would be misclassified as normal weight using self-reported data. The
prevalence of overweight was consistently underestimated using self-reported
data, ranging from -2.4% to -42.7%. Females compared to males and overweight
adolescents compared to normal weight adolescents tend to underestimate their
weight; therefore, impacting their BMI. Adolescents tend to both over and
underestimate height. However, the researchers state that many times it is not
feasible to collect directly measured height and weight data and that self-reported
data is valuable if it is the only source of data [14].
According to the YRBS data collected from January to December 2007,
published in June of 2008, approximately 28.7% of high school adolescents are
overweight or obese, with 15.7% being overweight and 13.0% obese [13]. The
prevalence rates also are reported by grade (representing age), gender, and
16

race. The prevalence of overweight was higher among black (19.0%; 95% CI:
17.2-20.9) and Hispanic (18.1%; 95% CI: 16.1-20.3) students compared to white
students (14.3%; 95% CI: 12.9-15.7). Likewise, the prevalence of obesity among
black (18.3%; 95% CI: 16.2-20.7) and Hispanic (16.6%; 95% CI: 14.7-18.7) high
school adolescents compared to white students (10.8%; 95% CI: 9.3-12.4). The
lower prevalence rate of overweight (a BMI percentile greater than or equal to 85
but less than 95) and obesity (a BMI greater than or equal to 95) among white
adolescents is statistically significant compared to black and Hispanic
adolescents. This higher prevalence of overweight and obesity among minority
ethnic groups is consistent with NHANES data and other studies [11, 13, 16, 29,
34-36].
The prevalence of overweight among boys (16.4%; 95% CI: 15.4-17.5) is
higher when compared to girls (15.1%; 95%CI: 13.8-16.5). The prevalence of
obesity is also higher among boys (16.3%; 95% CI: 15.1-17.5) than girls (9.6%;
95% CI: 8.3-11.0). The higher prevalence of obesity among boys is statistically
significant; however, the higher prevalence rate of overweight among boys is not
statistically significant. The finding that girls have a lower self-reported BMI than
boys is consistent with many other studies based on both self-reported and
actual measured data [11, 13, 16, 29, 34-36], but it is interesting to note that the
differences in overweight prevalence between gender using self-reported data
are greater than the differences reported using actual measured data. This might
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be explained by the fact that females, more than males, tend to underestimate
their weight [14].
The rising prevalence of overweight by grade (representing differences in
age) suggests that there is a negative relationship between overweight and
obesity and age. The YRBSS data reports that the prevalence of overweight
among ninth graders (17.6%; CI: 15.5-20.1) is higher than tenth graders (16.0%;
CI: 14.4-17.6), eleventh graders (15.1%; CI: 13.3-17.1), and twelfth graders
(14.0%; CI: 12.5-15.6). The higher prevalence of overweight among ninth grade
adolescents is statistically significant compared to any other grade level. There
are, however, no other statistically significant differences reported in overweight
among the other grade levels. Likewise, the prevalence of obesity among ninth
grade students (13.8%; CI: 12.5-15.2) is higher than that of tenth graders (13.2%;
CI: 11.5-15.0), eleventh graders (12.7%; CI: 11.3-14.4), and twelfth graders
(12.0%; CI: 10.5-13.7); although the higher prevalence is not statistically
different. It is also interesting to note that this trend of decreasing
overweight/obesity prevalence with increasing grade or age is consistently
reported when data is based on self-report [13, 16, 36]; however, there is a
positive relationship between BMI and age when using actual measured height
and weight data [11, 34, 35].
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Risk Factors
A variety of factors are associated with childhood obesity. Some factors,
like race, gender, and age, simply cannot be modified [11, 13, 16, 29, 34-36].
Other social and environmental factors, like parental education, socio-economic
status (SES), neighborhood safety, and racial/ethnic inequalities are very difficult
to modify [36]. Behavioral factors that influence childhood obesity, such as
dietary, sedentary, and physical activity behaviors, have been studied extensively
[1, 3, 8, 13, 16-23, 27, 29, 36-47]. Life-style interventions to manage childhood
obesity that focus on modifying these behaviors commonly have been used [1,
48, 49]. For the most part, these behaviors can be influenced by practical means
[1, 3, 49], especially when compared to the larger more complex issues
mentioned above that are associated with obesity [1, 3].
Dietary Behavior
Fruit and vegetable intake has been associated consistently with
overweight and obesity in adolescents, yet intake among US adolescents
remains low [13, 43]. According to the 2007 YRBS only 21.4% of high school
students meet the recommended serving suggestion of five or more fruits and
vegetables a day [13]. Zapata, et al. lead a study designed to collect physical
activity and nutrition knowledge of middle school students using the Youth
Physical Activity and Nutrition Survey in the spring of 2003. They collected data
on over 4,400 middle school students attending 73 different Florida public middle
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schools and found that less than 25% of the students were meeting the fruit and
vegetable intake recommendations and less than 20% of the students knew what
the recommendations were [43].
Many studies report a negative relationship between fruit and vegetable
intake and overweight and obesity [17, 29, 39]. Fruits and vegetables are
generally low in fat, calories, and added sugar while having high concentrations
of nutrients and fiber, which makes them a good choice for promoting a healthy
diet and weight status [16, 50]. There also is evidence that sufficient fruit and
vegetable intake can help maintain healthy weight status [50]. A 5-year
longitudinal study of 11,000 adults found a significant inverse relationship
between fruit/vegetable consumption and weight gain [50]. To date, there have
not been similar studies in an adolescent population, but it seems reasonable
that similar results would be observed.
In 2008, researchers examined fruit and vegetable preference and weight
status in a group of over 300 black children in southeastern Louisiana [44]. The
premise for the study is the fact that food preferences play a major role in food
choices and consumption and that these preferences can be established as early
as 3 years of age in children. The results of the study show that children with a
very low preference of fruits and vegetables were 5.5 times more likely to be
overweight or obese when compared to children that had a high preference for
fruit and vegetable intake [44]. The idea is that adolescents with a high
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preference for fruit and vegetables will be more likely to meet the fruit and
vegetable intake recommendations, and therefore, have a healthy weight status.
Another study by Lowery, et al. examined healthy weight management
and its association with fruit and vegetable intake [16]. The study used data
collected from the 1999, 2001, and 2003 national high school Youth Risk
Behavior Survey and had a sample size of over 16,700 females and 10,500
males. According to this study, meeting the recommendations for fruit and
vegetable intake is associated with a variety of other behaviors associated with
healthy weight status, like being physically active, eating a reduced calorie and/or
fat diet, and limiting TV viewing [16].
Another hypothesis related to dietary intake and increasing overweight
and obesity among adolescents in the U.S. is the increase in sugar-sweetened
beverage consumption, like soda [19, 22, 46]. It is believed that consumption of
these energy-dense beverages is often not accompanied with reduction in other
areas of intake [46]. This results in an increased overall caloric intake and
contributes to positive energy balance and weight gain. However, there have
been mixed results regarding the association of regular carbonated soft drink
consumption and overweight and obesity [19-22]. While most of the evidence
suggests that there is a positive, significant relationship between soda
consumption and BMI [19-21], there are some studies that have not reported a
significant relationship. In a study of 12-16 year old adolescents from the
NHANES III (1988-1994), consumption of regular carbonated soft drinks and fruit
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drink/aids was not significantly associated with increased BMI [22]. Conversely,
another longitudinal study by Dubois, et al. found that young children regularly
consuming sugar-sweetened beverages between meals were 4 times more likely
to be overweight when compared to children that do not drink sugar-sweetened
beverages between meals [19].
A study by Novotny, et al. found that among girls, ages 9-14, increased
soda consumption was associated with greater weight [20]. The researchers in
this study suggest that soda is nutrient-light, only containing sugar, which is
metabolized quickly and can lead to blood glucose swings. These swings in
blood glucose may trigger hunger and increased energy intake, even in the
presence of excess energy.
Another study by Striegel-Moore, et al. analyzed the association between
drink consumption and obesity. They found that of all the drinks consumed (diet
and regular soda, fruit juice, fruit-flavored drinks, and coffee/tea were all included
in the analysis), regular soda was the greatest predictor of increased BMI [21].
The researchers in this study suggest that perhaps higher soda consumption was
also associated with more fast food meals, which are often served with sodas
and that this might help explain why sodas in particular are associated with high
BMI.
The dietary behaviors considered here are directly related to overall
energy intake. As mentioned previously, overweight and obesity are a result
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energy intake being consistently higher than energy expenditure. When
considering energy expenditure, one must consider both the physical activity
behaviors, as well as the sedentary behaviors.
Sedentary Behavior
Many studies have reported an association between sedentary behaviors
and overweight and obesity [28, 29, 51-53]. However, there have been mixed
findings when reporting the associations between time spent in various sedentary
behaviors and weight status [51]. Time spent watching television and time on the
computer or playing video games are two sedentary behaviors that have been
studied frequently [28, 29, 51-53] and are health behaviors tracked by the
YRBSS. According to the 2007 YRBS data, over 35% of high school students
watch 3 or more hours of television a day and approximately 25% spend more
than 3 hours a day playing computer or video games or used the computer for
something other than school work [13]. Comparing males to females, males had
a higher proportion watching 3 or more hours of television (37.5%; 95% CI: 35.040.0) versus females (33.2%; 95% CI: 30.7-35.9). Males also spent significantly
more time using the computer; 29.1% (95% CI: 26.6-31.8) of males versus
20.6% of females (CI: 18.6-22.7) used the computer for something other than
school work on an average day. The increased television and video
game/computer time among males is statistically significant when compared to
females. There seems to be a decrease in television time as grade increases.
Overall, 39.7% (CI: 36.4-43.0) of ninth grade, 37.0% (CI: 34.3-39.8) of tenth
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grade, 32.5% (CI: 29.4-35.7) eleventh grade, and 30.8% (CI: 28.3-33.5) of twelfth
grade students reported watching television 3 or more hours a day; however, the
only statistically significant decrease in television time occurs from tenth grade to
eleventh grade . The same trend was reported with computer time. Overall,
27.8% (CI: 25.3-30.5) of ninth grade, 26.3% (CI: 23.4-29.4) of tenth grade, 23.7%
(CI: 21.2-26.5) of eleventh grade, and 20.1% (CI: 17.7-22.9) of twelfth grade
students reported using the computer for 3 or more hours per day; however, the
only statistically significant decrease in computer time occurred from eleventh to
twelfth grade.
Many studies report that there is a positive relationship between “screen
time” (i.e. time spent watching television, playing video games, and/or using the
computer) and BMI [28, 29]. A 2004 study by Shields, et al. found that children
aged 6-11 who spent 2 or more hours of “screen time” were twice as likely to be
overweight or obese compared to children that spent a combined hour or less
involved in these activities [29]. The same study reported that 35% of
adolescents, ages 12-17, who watch 30 or more hours of television per week
were overweight or obese compared to only 23% of adolescents watching less
than 10 hours of television per week. These prevalence rates were statistically
different (p<0.05).
Other studies suggest that television time could relate indirectly to
adolescent overweight and obesity. A recent study published in 2009 by Wong
and Leatherdale suggests that sedentary behavior moderates the relationship
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between physical activity and overweight [54]. A study by Koezuka showed that
increased television time is very closely associated with physical inactivity, which
may contribute to increased weight status [28].
Rey-Lopez and Vincente-Rodriguez state that there is sufficient evidence
to recommend that the time children and adolescents, especially younger
children, spend watching television be limited [51]. They explain that the close
association between overweight and obesity and television watching could be
caused by the dietary habits engaged in while watching television instead of
television time, per se [51].
A review published by Rey-Lopez and Vincente-Rodriguez stated that
different sedentary behaviors have different relationships with obesity prevalence
in adolescents and that not all sedentary pursuits will have a positive relationship
with overweight and obesity [51]. When compared to television watching, time
spent on the computer and playing video games is many times reported as a less
risky behavior for most adolescents [28]. As long as these activities do not totally
replace physical activity, they do not represent as high a risk for overweight and
obesity when compared to television watching [53].
As previously mentioned, there have been mixed findings when reporting
the associations between time spent in various sedentary behaviors and weight
status. These mixed findings may be explained by examining differences across
subgroups when reporting relationships between physical activity and various
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sedentary pursuits. For example, in one study of adolescent girls, television time
was not associated with increased BMI, but computer/video game time was [52].
In this study, the association between computer/video game time and higher
weight status was not mediated by a decrease in physical activity levels [52].
While it seems reasonable that sedentary activities take the place of
physical activities, and therefore contribute to the development of overweight and
obesity, Schneider, et al. stated that there is not much evidence that sedentary
behavior displaces physical activity [51]. Another study of almost 8000
adolescents looked at weekly time spent on computers, video games, television,
and reading during leisure time. They found that physical activity in boys was
related to computer time, but in girls physical activity was positively associated
with time spent reading [28].
One cross-sectional study by Feldman, et al. examined almost 750 high
school students and found that there was not an inverse relationship between
sedentary activities, like watching television and playing video games, and
physical activity [30]. This study actually found that productive sedentary activity,
such as homework and part-time job duties, was positively associated with
physical activity. The researchers suggest that adolescents who spend time
“learning” and engaging in “academic” pursuits as well as those adolescents that
work part-time jobs might be better at managing his/her time and, therefore, are
more likely to make time to be physically active. It is suggested that adolescents
who spend time on sedentary, non-academic, leisure pursuits may “lose” time by
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sleeping in late, talking on the phone, etc. Another hypothesis presented by
Feldman, et al. is that some adolescents simply chose not to be physically active,
regardless of how much television they watch and video/computer games they
play. They suggest that some adolescents need great amounts of
encouragement and motivation to be physically active at all [30].
Physical Activity
Physical activity is a key factor in maintaining healthy weight status
because of its potentially major impact on body composition, metabolism, and
increasing energy expenditure [1]. Participating in regular physical activity has
many beneficial physiological outcomes like increased bone mineral density,
cardiorespiratory capacity, muscular strength and endurance, as well as flexibility
[25]. Physical activity also puts adolescents at decreased risk of cardiovascular
disease risk factors and metabolic syndrome development by helping to maintain
normal blood pressure, lipid profiles, and insulin sensitivity [1, 37]. Adolescents
who participate in regular physical activity also seem to reap other psychosocial
benefits in addition to the physical benefits mentioned previously. Physically
active adolescents are less likely to experience symptoms of depression,
experience higher life satisfaction, increased self-esteem, and decreased stress
[25, 55].
According to the 2008 Physical Activity Guidelines produced by the U.S.
Department of Health and Human Services[15], the current physical activity
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recommendation for children and adolescents is 60 minutes of moderate to
vigorous activity daily. This 60 minute recommendation can be accumulated in
very shorts bouts. Generally the pattern of physical activity among children and
adolescents is more similar to interval type training, consisting of random very
short bursts of vigorous intensity activity, often less than 15 seconds in duration,
incorporated into other varied moderate and light activity [56]. The 2007 YRBS
has a slightly different cut off for being classified as meeting the PA
recommendation. According to the YRBS an adolescent meets the PA
recommendation if they participate in 60 or more minutes of moderate to
vigorous PA 5 or more days/week. Only 34.7% of high school students met these
physical activity recommendations, and 24.9% of them did not participate in 60
minutes or more physical activity on any day [13]. Significantly more females
(31.8%, CI: 29.2-34.5) compared to males (18.0%, CI: 16.4-19.8) reported not
participating in 60 minutes or more of physical activity on any day during the past
week. There were also significant differences between genders meeting the
physical activity recommendation. Significantly more males (43.7%, CI: 41.146.4) compared to females (25.6%, CI: 22.8-28.6) were found to meet the
physical activity recommendations.
There was a decrease in the percentage of females meeting the physical
activity recommendation as grade increased. Ninth grade females were the most
active, with 31.5% (CI: 27-35.8) of them meeting the recommendation, compared
to the tenth grade (24.4%, CI: 20.4-28.9), eleventh grade (24.6%, CI: 21.2-28.3),
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and the twelfth grade (20.6%, CI: 17.2-24.4) girls. The twelfth grade females
were significantly less active than all the other grade levels. A slightly different
trend also occurred among males. Tenth (45.1%, CI: 41.8-48.3) and eleventh
(45.2%, CI: 41.0-49.4) grade males were slightly, but not significantly, more likely
to meet the recommendation than ninth grade males (44.4%, CI: 41.2-47.7).
However, like the female twelfth graders, the percentage of twelfth grade males
meeting the recommendation (38.7%, CI: 34.7-42.8) was statistically lower than
the ninth, tenth, and eleventh grade males.
Overall, 38.1% (CI: 35.3-41.0) of ninth graders, 34.8% (CI: 32.3-37.6) of
tenth graders, 34.8% (CI: 31.9-37.7) eleventh graders, and 29.5% (CI: 26.4-32.9)
of twelfth graders met the physical activity recommendation. There was an
overall decrease in physical activity as grade increased, with 9th grade
adolescents being significantly more active than 12th grade adolescents.
Increasing physical activity is commonly recommended to treat childhood
obesity and maintain a healthy weight status [57]. A review published by Atlantis
and Barnes found that aerobic exercise prescriptions consisting of approximately
180 minutes per week of moderate to high intensity were effective for reducing
body fat in overweight adolescents. They found that studies implementing higher
amounts of physical activity may see larger reductions in body fat, but that
physical activities, even if slightly below the recommended levels, can effectively
reduce body fat in adolescents [57]. Physical activity has been proven to reduce
fat in at-risk adolescents and also can be used to prevent unhealthy weight gain.
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It is very important to get adolescents active and keep them active in order to
help maintain a healthy weight status.
Finding ways to get adolescents active at a young age and keep them
active throughout adolescence is a challenge. Many studies have reported an
inverse relationship between age and physical activity among adolescents [42,
55] and this trend often continues on into adulthood. Physical activity habits
formed during youth are associated with physical activity habits in adulthood [25].
A longitudinal study by Gordon-Larson, et al. found that adolescents who fail to
meet physical activity recommendations continue this pattern of insufficient
activity into adulthood [58]. This underlines the importance of getting children and
adolescents physically active early in life.
Sport and Weight Status
Sports participation is one way that children and adolescents can be
physically active, meet the physical activity recommendations, and maintain a
healthy weight [22-24]. Over half (56.3%) of the high school students who
participated in the 2007 YRBS reported participating in at least one sports team
run by their school or community group in the past year [13]. Significantly more
males (62.1%, CI: 59.5-64.7) than females (50.4%, CI: 47.1-53.7) reported
playing on one or more sports teams, and there was an inverse relationship
between sports participation and grade reported for both genders. Ninth grade
males reported higher sports participation (63.4%, CI: 60.3-66.3) when compared
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to tenth grade (64.7%, CI: 60.5-68.7), eleventh grade (63.0%, CI: 59.9-66.0), and
twelfth grade (56.2%, CI: 51.8-60.6) students. The same trends could be seen
among the female students. Ninth grade girls reported higher sports participation
(54.7%, CI: 50.0-59.4) when compared to tenth grade (50.8%, CI: 46.3-55.4),
eleventh grade (52.5%, CI: 48.4-56.6), and twelfth grade (41.9%, CI: 37.8-46.1)
females. Overall, 59.2% (CI: 56.5-61.8) of ninth graders, 57.8% (CI: 54.3-61.3) of
tenth graders, 57.7% (CI: 54.7-60.7) of eleventh graders, and 49.0% (CI: 45.252.7) of twelfth graders participated on one or more sports teams in the previous
year. Twelfth graders participation in sports is significantly less than any other
grade level. The trend for sports participation to decrease as grade increases is
similar to the trend seen with physical activity decreasing as grade increases.
A study by Forshee, Anderson, and Storey looked at dietary and physical
activity behaviors of over 2,200 adolescents, aged 12-16, who had participated in
the NHANES III study from 1988-1994 [22]. They found a strong, significant
negative association between BMI and participation in sports/exercise programs.
After constructing effects charts to understand the relationship between different
variables they were testing using regression analysis, they found that
participation in team sports/exercise programs had the most dramatic impact on
predicted BMI. Adolescents that did not participate in sports/exercise programs
had a predicted BMI of 22.2 kg/m2, while adolescents that participated in 3
teams/exercise programs had a BMI of 20.8 kg/m2.
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Pfeiffer, et al. conducted a longitudinal study of 429 girls in South Carolina
to determine whether sports participation impacted the odds of future moderateto-vigorous physical activity and to compare the physical activity levels of girls
who participated in sports with those who dropped out or did not participate in
sports at all [23]. Physical activity and sports participation data were collected at
three different times during the study, at eighth grade, ninth grade, and then at
twelfth grade. They found that sports participants were significantly more
physically active, especially with regard to vigorous activity, at all data collection
(time) points. Girls who participated in sports in the eight and/or ninth grade were
more likely to be active in the 12th grade than the nonparticipants. This evidence
supports the view that sport participation contributes to overall physical activity
throughout adolescence and may be one successful way to keep adolescents
active.
In addition to keeping adolescents physically active, there are also a
variety of psychosocial benefits reaped from sport participation. Some of the
psychosocial benefits include increased self-esteem, decreased stress, and
developing social skills like cooperation, communication, and responsibility [25].
Adolescents of every weight status report many perceived benefits of sports
participation, such as social contact, competition, and improving health and
physical condition [26]. Competition, which is generally an aspect of sporting
events, is an important predictor of physical activity in some adolescents [26]. As
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a result, sport participation commonly has been recommended to prevent and
treat adolescent overweight and obesity [1, 26, 27].

Summary
This review of literature has discussed the negative physical and
psychosocial consequences of childhood overweight and obesity along with the
prevalence rates of overweight and obesity among adolescents in the United
States. The prevalence rates are tracked by two surveillance systems, the
NHANES and the YRBSS. The YRBSS also tracks health behaviors of nationally
representative sample of adolescents. Behavioral risk factors associated with
weight status, including dietary, sedentary, and physical activity behaviors, are
also discussed in this chapter. This chapter was intended to provide a
comprehensive review of the literature related to the goals of the current study.
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CHAPTER III
Materials and Methods
Introduction
This research project involves a secondary data analysis of data collected
during the DestiNation Imagination© Global Finals in Knoxville, Tennessee in
May 2008. A 3-year USDA funded project at the University of Tennessee in
Knoxville (UTK), coined the “Healthy Project,” was designed to develop an
intervention focusing on promoting healthy lifestyles and preventing childhood
obesity. The data for the Healthy Project was collected from Destination
Imagination participants during the DestiNation Imagination© Global Finals held
on UTK’s campus. Demographic, dietary, physical activity, sedentary behavior,
subject social status, weight control strategies, and weight status data were
collected for 2,236 children and adolescents, ages 6-18, participating in the
Destination Imagination Global Finals. The following chapter will provide an
overview of the subjects, methods, and data analysis for this secondary data
research project.

Participants
The participants included in this secondary data research study are a
subset of the total participants from the Healthy Project mentioned previously. All
eligible participants for this study were finalists in the DestiNation Imagination©
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Global Finals and came to the University of Tennessee (UT) from every state in
the United States. DestiNation Imagination© (DI) is a competitive after-school
program focused on creative problem-solving and encouraging team work [31].
Approximately 6,000 adolescents in grades 3-12 participated in the 2008
Global Finals. Parental consent for the original study was obtained from 2,843
(47.4%) participants either before they arrived on the UTK campus or at a data
collection site on campus during the actual competition. Parental consent forms
were filled out prior to arrival on the UTK campus, and were collected at DI
registration. Of the 2,843 children and adolescents with parental consent, 2,236
(78.6%) of them provided data for the Healthy Project, resulting in a response
rate of 37.3% for all DI participants.
For the current study, a subset of 1,720 participants, grades 6-12, were
included in the analysis. These participants included provided complete data for
all measures in the study. Participants below grade 6 (n=516) were excluded
because the only data collected were demographic and height/weight measures.

Instrumentation
A variety of instruments, including surveys, stadiometers, and digital
scales, were used in the data collection process for the Healthy Project. The
following section includes a brief description of these instruments.
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Youth Risk Behavior Survey (YRBS)
Every other year, self-reported data is collected from a nationally
representative sample of high school students. This school-based survey is
administered by state, territory, and local education and health organizations with
data collected being managed and reported by the CDC [13]. The demographic,
dietary, sedentary, and physical activity questions on the surveys used in the
Healthy Project were directly taken from the 2007 YRBS [59]. (See Appendix A
for the 6th, 7th, and 8th, and High School versions of the Healthy Project surveys)
Demographic Questions. The following demographic questions were
included in the Healthy Project survey (and can be found in Appendix A):
•

How old are you?

•

What is your sex?

•

What grade will you be going into next year?

•

Including this year, how many years have you participated in Destination
ImagiNation®?

•

Are you Hispanic or Latino?

•

What is your race?

Dietary Behavior Questions. The following dietary behavior questions were
included in the Healthy Project survey (and can be found in Appendix A):
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•

During the past 7 days, how many times did you drink 100% fruit
juices such as orange juice, apple juice, or grape juice? (Do not count
punch, Kool-Aid, sports drinks, or other fruit-flavored drinks.)

•

During the past 7 days, how many times did you eat fruit? (Do not
count fruit juice.)

•

During the past 7 days, how many times did you eat green salad?

•

During the past 7 days, how many times did you eat potatoes? (Do
not count French fries, fried potatoes, or potato chips.)

•

During the past 7 days, how many times did you eat carrots?

•

During the past 7 days, how many times did you eat other
vegetables? (Do not count green salad, potatoes, or carrots.)

•

During the past 7 days, how many times did you drink a can, bottle, or
glass of soda or pop, such as Coke, Pepsi, or Sprite? (Do not include
diet soda or diet pop.)

•

During the past 7 days, how many glasses of milk did you drink?
(Include the milk you drank in a glass or cup, from a carton, or with
cereal. Count the half pint of milk served at school as equal to one
glass.)

The CDC’s rationale for tracking fruit and vegetable intake is that there
has been a linear decline in fruit and vegetable consumption over the past eight
years, despite the growing evidence that fruit and vegetable consumption is
associated with a variety of cancers and diseases, like obesity [59]. Milk
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consumption also is tracked because it is an important source of calcium for
young people, which is essential in bone formation, growth, and overall health.
Milk consumption and calcium intake has steadily declined, while soda and
sugar-sweetened drink consumption has increased. The rationale for tracking
sugar-sweetened drinks and soda consumption is their association with
overweight and obesity [59].
Sedentary and Physical Activity Behavior Questions. The following
sedentary and physical activity behavior questions were included in the Healthy
Project survey (and can be found in Appendix A):
•

During the past 7 days, on how many days were you physically active
for a total of at least 60 minutes per day? (Add up all the time you
spend in any kind of physical activity that increases your heart rate and
makes you breathe hard some of the time.)

•

On an average school day, how many hours do you watch TV?

•

On an average school day, how many hours do you play video or
computer games or use a computer for something that is not school
work? (Include activities such as Nintendo, Game Boy, PlayStation,
Xbox, computer games, and the Internet.)

•

In an average week when you are in school, on how many days do you
go to physical education (PE) classes?

•

During the past 12 months, on how many sports teams did you play?
(Include any teams run by your school or community groups.)
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The CDC’s rationale for including these items in the YRBS and tracking
physical and sedentary behaviors is their associations with obesity [59]. There
are a variety of physical and psychological benefits related to physical activity.
According to the CDC’s Item Rationale, increased sedentary time is associated
with physical inactivity [59].
Scales/Stadiometers
The digital scales used to measure weight were Seca S-882 strain gauge
digital scales. Before use, they were calibrated by turning the digital scale on and
making sure that it read 0.0 before any weight was added. Then a 10lb weight
was placed on the each scale to make sure that each scale measured the weight
correctly. During the data collection, the scales were positioned on a hard, flat,
level surface for accurate measurement. Adolescents were measured wearing
light clothing and no shoes. Measurements were taken according to the CDC’s
protocol for measuring the weight of a child or adolescent [60]. Two weight
measurements to the nearest 1/10 of a pound were taken. If the two
measurements exceeded a 1/4 of a pound differential, an additional
measurement was taken. The two closest measurements were averaged then
recorded on the last page of the paper survey. The weight measurements were
kept confidential and were only given to the participant if they specifically
requested.
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The stadiometers used to measure height were Seca S-214 Road Rod
free standing stadiometers. They were positioned on a hard, flat, level surface
for accurate measurement. The adolescents were measured on a free standing
stadiometer without shoes and hairpieces that would affect measurement. Height
measurements were taken according to the CDC’s protocol for measuring the
height of a child or adolescent [60]. Two measurements were taken to the
nearest 1/8 inch. If these measurements did not agree with one another to 1/4
inch, a third measurement was then taken. The closest two measurements were
averaged and recorded on the last page of the participants survey. The height
measurements were kept confidential and were given to the participant only upon
their request of them.
Research team members were well trained. They attended a two day
training session outlining correct measurement protocols, data site logistics, and
other issues, like confidentiality, related to collecting data from adolescents.

Design and Procedures
Parental consent was mailed out to local DI coaches of the teams
qualifying for the Global Finals in DI registration packets prior to their arrival on
UT’s campus. At DI registration, which was held Monday, May 19th to
Wednesday, May 21st, completed parental consent forms were verified and a 4digit Healthy Project code was then assigned to each participant. The 4-digit
codes were attached to the back of the participant’s DI “credentials,” essentially a

40

name badge without a name, that participants wore during the entire week of the
DI Global Finals.
Parental consent was also obtained at the data collection sites located at
various points on the UTK campus. If an adolescent had not gotten parental
consent before coming to Knoxville and they were accompanied by his/her
parent, the adolescent could still participate if the parent completed a consent
form at the data collection site. A 4-digit code was then placed on the
adolescent’s credentials as well as the parental consent form.
Four data collection sites were set up on the UTK campus at highly trafficked
areas during the event, two indoor and two outdoor in large tents. When a
participant arrived at a data collection site, a Healthy Project research team
member verified the 4-digit code and recorded it on the participant’s grade
appropriate survey. Research team members gained the child’s assent (see
Appendix B for a copy of the Child Assent Form) and verbally explained how to
complete the survey. The participant was escorted to a table to complete the
survey. Healthy Project research team members were available at all times
during the administration of the survey to help answer any questions that the
participant might have. Upon survey completion, the participant was escorted by
a research team member to a curtained off (using half-curtains) height and
weight measurement area. Research team members then measured the height
and weight of the participant according to the CDC’s protocol described
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previously. After completion, the participant was offered an incentive prize in the
form of a trading pin.

Measures
There are a variety of measures used in this research project, including
measures consistent with those reported by the YRBSS, as well as directly
measured height and weight. The following section includes a description of all
the measures that were analyzed in the current study.
Body Mass Index (BMI) and Percentile
The primary dependent variable used in the study is the CDC BMI-for-age
and gender growth chart percentile. BMI was calculated by converting the height
measurement to the nearest thousandth of a meter and weight was converted to
the nearest hundredth of a kilogram. Then the weight in kilograms was divided by
the height in meters squared. The BMI was rounded to the nearest hundredth
unit and was then plotted on the CDC’s BMI-for-age charts for boys and girls
ages 2-20 [12] to determine BMI percentile. A BMI percentile of greater than or
equal to 85, but less than 95 was categorized as overweight, and a BMI
percentile of greater than or equal to 95 was considered obese. The secondary
dependent variable for statistical analysis is a categorical measure of weight
status (1=normal weight; 2=overweight; and 3=obese). These variables were
edited and recoded according to the 2007 National YRBS Data Users Manual
and the CDC Growth Chart Training instructions [61, 62] (see Appendix C for a
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copy of the Growth Chart Training instructions). The underweight participants,
having a BMI less than the 5th percentile, were excluded from the study.
Physical Activity
Physical activity, an independent measure in this study, was measured by
self-reported responses to the physical activity questions described previously.
Participants were classified as meeting the physical activity recommendations if
they participated in 60 minutes or more of moderate to vigorous physical activity
5 or more days during the past week. Adolescents who did not report spending
60 minutes of physical activity on any day during the previous week were
classified as not participating in 60 or more minutes of physical activity on any
day.
Sports team participation also served as an independent measure of
physical activity. Adolescents reported the total number of sports they played in
the past year, and those reporting participation in at least one sport were
categorized as participating in sports, while those reporting no sports
participation were categorized as such.
Sedentary Behaviors
The amount of television time and computer/video game time served as
independent measures of sedentary behavior. Two primary independent
measures for sedentary behavior were the number of hours adolescents watch
television on an average school day and the number of hours spent playing video
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games or on the computer for something other than school work. Two new
secondary categorical variables, consistent with the measures reported by the
YRBS, were created from the TV and computer/video game time questions
described previously. Participants who reported 3 or more hours of television
watching on an average school day were categorized as watching an excessive
amount of television, and therefore, were considered more sedentary than those
adolescents who reported watching less than 3 hours of television. Participants
who spend time playing video games or using the computer for something other
than school work for 3 or more hours a day were categorized as more sedentary
than those adolescents spending less than 3 hours a day.
Additional variables, combined screen time (ST) and an interactive ST/PA
variable also were recoded. To create the combined ST variable, both the
television and video/computer variables were coded as scale variables,
combined to make one ST scale variable, and then broken into the following
categories: 1) Low ST is <1 hour/day, 2) Moderate (mod) ST is 1-3 hours/day,
and 3) High ST is >3 hours/day. These ST categories are consistent with a 2009
study conducted by Wong and Leatherdale [54]. Interactive ST/PA combined the
3 ST categories and the 2 PA recommendation categories (yes meet/no do not
meet) so that following 6 new categories were created: 1) Yes PA rec/Low ST, 2)
Yes PA rec/Mod ST, 3) Yes PA rec/High ST, 4) No PA rec/Low ST, 5) No PA
rec/Mod ST, and 6) No PA rec/High ST.
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Dietary Behaviors
The self-reported consumption of fruits and vegetables, soda, and milk
were the primary independent measures of dietary behavior. If a participant met
the fruit and vegetable recommendations of consuming 5 or more servings of
fruits and vegetables per day during the past week, they were classified as
meeting the recommendation. If they did not consume 5 or more servings of fruits
and vegetables per day, they were classified as not meeting the
recommendation. The total number of sodas consumed per day served as the
primary soda consumption measure. A secondary categorical soda consumption
measure also was used. Consistent with categorical soda consumption
measures reported by the YRBSS, participants that reported drinking 1 or more
sodas per day were be categorized as consuming a greater amount of soda than
those adolescents who did not consume 1 or more sodas on an average day.
Adolescents that reported consuming less than 1 soda a day were categorized
as consuming little soda. The total glasses of milk consumed per day served as
the primary milk consumption measure. Consistent with categorical milk
consumption measures reported by the YRBSS, participants that reported
drinking 3 or more glasses of milk per day were categorized as consuming a
greater amount of milk than those adolescents that did not consume 3 or more
glasses of milk on an average day. Adolescents who reported consuming less
than 3 glasses of milk a day were categorized as consuming little milk.
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DI Participation
DI participation, an independent variable, was measured by the number of
years participating in Destination Imagination. The possible answers ranged from
1 year (this is my first year) to 5 years participation.
Demographics
Demographic variables were also utilized in this study and consisted of
gender (1=female and 2=male), age in years as a scale variable, grade (6=6th
grade; 7=7th grade; 8=8th grade; etc), school (1=middle school; 2=high school)
and 2 race/ethnicity variables. The first race variable consisted of three
categories (1=Non Hispanic White; 2=Non Hispanic Black, and 3=Other), while
the second race variable consisted of 2 categories (1=Non Hispanic White and
2= Other). This second race/ethnicity variable was created due to the low number
of Non Hispanic Black adolescent participation in the study.

Statistical Analysis
Cross tabulations and chi-square statistics were generated using SPSS
16.0 statistical software for Windows (SPSS Inc., Chicago, IL). When prevalence
rates and percentages were calculated and presented, standard error was
reported. Differences according to weight status were tested by chi square
statistics. Using SAS statistical software (SAS Institute Inc., Cary, NC),
multinomial regression was used to construct 3 different models using select
demographic and behavioral factors to predict likelihood of being
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overweight/obesity compared to normal weight status. Odds risk ratios and
associated confidence intervals were used to show the relationship between
selected health risk behaviors and weight status.

Summary
This chapter provides an overview of the research project’s research
design, as well as a description of the methodologies used in the Healthy Project.
The participants, instrumentation, including the survey, stadiometers, and digital
scales used in the Healthy Project data collection have been described. In
addition, the measures that were used in the current study have been identified
and defined. Statistical techniques that were used in this research project are
described at the end of the chapter.
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CHAPTER IV
The Manuscript
Introduction
Childhood overweight/obesity has been identified as a national public
health priority and described as an epidemic and a major disease of this century
[1-3]. According to the National Health and Nutrition Examination Survey
(NHANES) using data from 2006, 15.6% of adolescents, ages 12-19, are
classified as overweight while16.3% of adolescents are obese [11]. There are
numerous immediate physical and psychosocial consequences of childhood
obesity. Immediate physical consequences include many risk factors associated
with cardiovascular disease, like hyperinsulinemia, dyslipidemia, abnormal
glucose tolerance, as well as increased asthma symptoms, sleep apnea, fatty
liver, and the development of Type 2 diabetes [4-7]. Some of the psychosocial
consequences may include low self-esteem, being more at risk for depression,
and a variety of other social burdens [3, 8]. Many of these negative
consequences continue on into adulthood. Adolescents who are overweight or
obese are more likely to be overweight or obese as adults and are at an
increased risk of mortality from all causes [2, 9].
Childhood overweight/obesity is a very complex issue associated with
multiple factors, including demographic, social, environmental, and behavioral
factors [11, 13, 16, 29, 34-36]. Social and environmental factors, like education of
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the parent/s, socio-economic status (SES), and neighborhood safety are very
difficult to modify [36]. Childhood obesity interventions often target modifiable
behavioral risk factors [1]. Generally, behavioral risk factors related to
overweight/obesity consist of unhealthy eating habits, lack of physical activity, or
a combination of the two [15].
Certain dietary, physical activity, and sedentary behaviors have been
extensively studied and consistently have been found to be associated with
childhood overweight/obesity [1, 3, 8, 13, 16-23, 27, 29, 36-47]. Among the
dietary behaviors found to be associated with weight status among children and
adolescents the most common are fruit and vegetable intake as well as soda and
milk consumption. Sufficient fruit and vegetable intake and milk consumption is
often associated with a healthy weight status [17, 20, 29, 39], while soda
consumption is often associated with increased BMI [19-22]. As mentioned
previously, it is important to consider the dietary habits as well as the energy
expenditure, taking into account physical activity and sedentary behaviors, when
studying childhood obesity.
According to the 2008 Physical Activity Guidelines produced by the U.S.
Department of Health and Human Services [15], the current physical activity (PA)
recommendation for children and adolescents is 60 minutes of moderate to
vigorous physical activity daily. The 2007 Youth Risk Behavior Survey (YRBS)
defines “meeting the PA recommendation” as accumulating 60 minutes or more
of moderate to vigorous PA 5 or more days per week. In 2007, only 34.7% of
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high school students achieved this PA recommendation (were physically active
for 60 minutes at least 5 days/week), and 24.9% of them did not participate in at
least 60 minutes on any day [13]. This physical activity recommendation, specific
to adolescents, can be met in various ways including physical education classes,
unorganized play/physical activity, and sport participation.
Because a lack of physical activity, resulting in low energy expenditure,
often is associated with an unhealthy weight status in adolescents, time spent in
sedentary behaviors has been studied. Sedentary behaviors, like television
watching and computer/video game time, have been hypothesized as having a
stronger relationship with overweight and obesity in adolescents [28, 29]. Most
studies have reported that increased television time is associated with increased
Body Mass Index (BMI), but computer/video game time has been inconsistently
associated with BMI [28, 30]. It has been suggested that some sedentary
pursuits, like homework, are actually positively associated with healthy weight
status and obtaining sufficient levels of physical activity [30]. Productive
sedentary pursuits (such as reading, doing homework, working on the computer,
etc.), part-time work, extra-curricular activities, and hobbies, not initially intended
to increase physical activity, have been found to be associated with higher levels
of physical activity and have been suggested as possible ways to treat
adolescent overweight and obesity [1, 27, 30].
It is possible that other after-school activities, besides sport and other
activities centered around physical activity, could have the same relationship with
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BMI and other healthy behaviors like sufficient fruit and vegetable intake and
physical activity. Destination Imagination® (DI) is a creative, problem-solving
program that requires team work in a competitive environment [31]. Teams of
students participating in DI are given a multi-faceted problem to solve. Months of
planning, research, and preparation go into solving and presenting the solution to
the problem at a local DI competition. Social skills like cooperation, responsibility,
assertion, and commitment are all very valuable to DI participation. DI could
accurately be described as an educational organization and a more sedentary
extra-curricular activity, especially when compared to sport [31]. We
hypothesized that participation in DI is associated with behavioral factors related
to maintaining a healthy weight status.
The purpose of this paper was three-fold 1) to identify the prevalence of
overweight and obesity in a population of adolescents participating in Destination
Imagination® (DI), a creative, problem-solving program, 2) to identify the physical
activity, sedentary, and dietary behaviors related to overweight and obesity in this
population, and 3) to determine whether or not length of exposure to DI is related
to weight status after controlling for dietary, physical activity, and sedentary
behaviors.

Methods
This study is an analysis of data collected during the DestiNation
Imagination© Global Finals in Knoxville, Tennessee in May 2008. This research
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project, coined the “Healthy Project,” was designed to develop an intervention
focusing on promoting healthy lifestyles and decreasing childhood obesity. The
data for the Healthy Project was collected from DI participants during the weeklong 2008 DI Global Finals.

Subjects
The participants in this study were a subset of the total participants from
the Healthy Project. Eligible participants for this study were finalists in the 2008
DI Global Finals and came from every state in the United States. Approximately
6,000 adolescents in grades 3-12 participated in the 2008 DI Global Finals.
Parental consent for the original study was obtained from 2,843 (47.4%)
participants either before they arrived at the DI Finals or at a data collection site
during the actual competition. Of the 2,843 children and adolescents with
parental consent, 2,236 (78.6%) provided data for the Healthy Project, resulting
in an overall response rate of 37.3% for all DI Global Finals participants. A subset
of 1,720 participants, grades 6-12, was included in this analysis. Participants
below grade 6 (N=516) were excluded because the only data collected were
demographic and height/weight measures.

Instrumentation
The surveys used in data collection included demographic questions as
well as eight dietary, two sedentary behavior, and three physical activity
questions taken directly from the 2007 Youth Risk Behavior Surveillance Survey
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[59]. The Youth Risk Behavior Surveillance Survey was developed by the CDC in
order to monitor priority health-risk behaviors, including the prevalence of
obesity, dietary, sedentary, and physical activity behaviors of youth in the United
States.
The demographic questions asked about age, gender, grade, and
race/ethnicity. A question pertaining to the number of years having participated in
DI was also included, which is how DI exposure was assessed. The dietary
questions captured information about fruit juice, fruit, green salad, potato, carrot,
other vegetable, soda, and milk consumption. From these questions three dietary
measures were coded: 1) Meet the fruit and vegetable recommendation (five
servings/day) – yes/no, 2) three or more Glasses of milk/day – yes/no, and 3)
one or more Soda/day – yes/no. The two YRBS sedentary questions captured
time spent watching television and time playing video games and on the
computer (unrelated to school work) on an average school day, which were
coded into having watched three or more hrs/day of television/day (yes/no) and
three or more hrs/day of video/computer time (yes/no). The three YRBS physical
activity questions captured days/week accumulating 60 or more minutes
moderate/vigorous PA, days/week attending physical education (PE) classes in
school in an average week, and the number of school or community group sports
teams played on during the past year. From these questions three PA measures
were coded: 1) Meet the PA recommendation (60+ minutes of PA 5 or more
days/week) – yes/no, 2) Played on one or more sports teams/year - yes/no, and

53

3) Attended PE five days/week – yes/no. These variables were edited and coded
according to the 2007 National YRBS Data Users Manual [61, 62].
Additional variables also were coded: combined screen time (ST) and an
interactive ST/PA variable. To create the combined ST variable, both the
television and video/computer variables were coded as scale variables,
combined to make one ST scale variable, and then broken into the following
categories: 1) Low ST is <1 hour/day, 2) Moderate (mod) ST is 1-3 hours/day,
and 3) High ST is >3 hours/day. Interactive ST/PA combined the 3 ST categories
and the 2 PA recommendation categories (yes meet/no do not meet) so that a
new six-level measure was created with 1 being associated with low-risk and 6
being associated with high-risk: 1) Yes PA rec/Low ST, 2) Yes PA rec/Mod ST, 3)
Yes PA rec/High ST, 4) No PA rec/Low ST, 5) No PA rec/Mod ST, and 6) No PA
rec/High ST.
BMI was calculated from weight measured using Seca S-882 strain gauge
digital scales and height measured using Seca S-214 Road Rod freestanding
stadiometers. BMI percentile and BMI weight status categories (normal is ≥5 and
< 85 percentile, overweight is ≥ 85 percentile, and obese is ≥ 95 percentile) were
edited and classified according to the 2007 National YRBS Data Users Manual
and the CDC Growth Chart Training instructions [61, 62]. The original data set
used to determine the CDC’s age and gender specific growth charts included
data from national health examination surveys conducted in 1963 to 1994 as well
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as 5 supplementary data sources. In 2000 the CDC revised the growth charts for
the United States [12].
Research team members were trained during a two-day training session
outlining correct CDC measurement [60] and survey administration protocols,
data site logistics, and other issues, like confidentiality.

Procedure
Parental consent were mailed out to the DI coaches of teams qualifying for
the Global Finals in DI registration packets prior to their arrival at the DI Finals.
Parental consent also was obtained at the data collection sites located at various
points at the DI competition site. Completed parental consent forms were verified
and a 4-digit Healthy Project code was then assigned to each participant. The 4digit codes were attached to the back of the participant’s DI “credentials,”
essentially a coded badge that participants wore during the entire week of the DI
Global Finals.
Two indoor and two outdoor data collection sites were set up at highly
trafficked areas during the DI event. When a participant arrived at a data
collection site, a Healthy Project research team member verified the 4-digit code
and recorded it on the participant’s grade appropriate survey. Research team
members obtained the child’s assent and verbally explained how to complete the
survey. The participant was escorted to a table to complete the survey. Healthy
Project research team members were available at all times during the
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administration of the survey to help answer any questions that the participant
might have. Upon survey completion, the participant was escorted by a research
team member to a curtained off (using half-curtains) height and weight
measurement area.
Research team members then measured the height and weight of the
participant according to CDC’s protocol for measuring the height and weight of a
child or adolescent [60]. Before daily use, scales were calibrated by turning the
digital scale on and making sure that it read 0.0 before any weight was added.
Then a 10lb weight was placed on the each scale to make sure that each scale
measured the weight correctly. During the data collection, the scales and free
standing stadiometers were positioned on a hard, flat, level surface for accurate
measurement. All measurements were kept confidential and were given to the
participant only upon their request of them. After completion, the participant was
offered an incentive prize in the form of a trading pin.
Data Analysis
Cross tabulations and chi-square statistics were generated for categorical
variables using SPSS 16.0 statistical software for Windows (SPSS Inc., Chicago,
IL). When reporting prevalence rates and percentages, standard error was
provided and differences according to weight status (3 level categorical
measure) were tested by chi square statistics. Using SAS statistical software
(SAS Institute Inc., Cary, NC), multinomial regression was used to construct 3
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different models using select demographic and behavioral factors to predict the
likelihood of being overweight/obesity compared to normal weight status. Model
one focused on determining odds risk ratios for all main effects of demographic,
behavioral, and DI participation factors. Model two examined the effects of
combined screen time with demographic, select behavioral, and DI participation
factors. Model three examined the interactive effect of physical activity and
sedentary behavior. Odds risk ratios, associated confidence intervals, and pvalues for trend were used to help determine the relationship between select
health risk behaviors and weight status.

Results
The distribution of participants according to demographics and health
behaviors is shown in Tables 1 and 2 (all tables are located in Appendix D). Of
the 1679 participants, most are Non Hispanic White (82.4%). The majority of the
participants were in middle school, with the mean grade being eighth. The
distribution of participants relative to their level of DI participation was fairly even,
with 22.8 % of the participants reporting a high level of DI participation (5+
years). Overall, a low percentage of participants met the fruit and vegetable
recommendation (32.0%), meaning that 68.0% did not meet the
recommendation. The participants were very active with more than half of them
meeting the physical activity recommendation and almost 81% participating in at
least one sport. Only 19.6% accumulated more than 3 hours of screen time on an
average school day.
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Table 3 presents select demographics by weight status categories, which
helps illustrate the distribution of normal weight, overweight, and obese
participants. Overall, the percentage of participants in the study with a BMI
percentile ≥ 85 was 15.6% (overweight) and the percentage with a BMI percentile
≥ 95 was 11.4% (obese). More females than males were classified as normal
weight, while fewer females were classified as overweight and obese (x2 = 11.0;
p= 0.004). Related to race, a higher proportion of minorities were overweight and
obese (x2 = 9.5; p= 0.009). There were no statistically significant differences
between weight status distribution between middle and high school or years of DI
participation.
Table 4 presents weight status distribution by dietary, physical activity,
and sedentary behaviors. Of the dietary behaviors associated with weight status,
milk consumption (x2 = 6.4; p= 0.041) and fruit and vegetable intake (x2 = 7.4; p=
0.024) were found to be statistically significant. Adolescents who met the fruit
and vegetable recommendation were much more likely to be in the normal weight
category, however, the same proportion of obesity was found in both fruit and
vegetable groups. Adolescents who drank 3or more glasses of milk per day
were less likely to be in the obese category. Related to overweight/obesity, there
were no statistically significant differences between the adolescents consuming
one or more sodas/day and those not consuming one or more sodas/day.
Of the physical activity behaviors across weight status, there were
statistically significant differences in adolescents who played on at least one
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sports team (x2 = 6.6; p= 0.037) and meeting the physical activity
recommendation (60+ minutes of PA 5 or more days/week) (x2 = 15.1; p= 0.001)
compared to adolescents who did not play on a sports team or meet the PA
recommendation. Adolescents playing on a least one sports team and/or
meeting the PA recommendation are more likely to be classified as normal
weight and much less likely to be obese.
Television watching (x2 = 10.3; p= 0.006), but not video/computer game
time (x2 = 3.7; p= 0.160) was associated with weight status. Adolescents who
watch three or more hours of television per day during an average school day are
less likely to be normal weight and more likely to be overweight or obese.
Considering combined screen time, there are significant differences (x2 = 14.2; p=
0.007) between the adolescents accumulating more than three hours of screen
time (combined television and video/computer game time) on an average school
day (High ST) compared to adolescents accumulating less than one hour of
screen time (Low ST) per day. Adolescents accumulating low ST are much more
likely to be normal weight and much less likely to be overweight and obese when
compared to adolescents accumulating high ST.
There are significant differences (x2 = 37.4; p= 0.000) across weight status
categories considering the interactive PA/ST variable. Of the lowest risk group
(Yes PA/Low ST) only 21.8% were classified as overweight/obese, while 40.4%
of the adolescents in the highest risk group (No PA/High ST) are
overweight/obese.
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Using multinomial regression analysis, 3 different models were
constructed to illustrate which demographics, dietary behaviors, physical activity,
and sedentary behaviors are associated with increased risk of overweight/obesity
(see table 5). Model I consists of main effect variables. Model II includes
combined screen time, which combines television and video/computer game
time. Model III includes an interactive measure which combines meeting the PA
recommendation (yes/no) and combined screen time (low, moderate, high).
Across all three models risk among gender and race/ethnic groups are
significant. Males compared to females are at significantly increased risk of being
overweight/obese in all three models, ranging from 38-43% more likely to be
overweight/obese. Other race/ethnic adolescents compared to Non Hispanic
White adolescents are at significantly higher risk (44%) in all three models.
Of the behavioral variables included in the models, only not meeting the
PA recommendation, television time, combined screen time, and the interactive
screen time (ST)/PA variable were significant. Adolescents who did not meet the
PA recommendation were 43-45% more likely to be overweight/obese.
Adolescents accumulating three or more hours of television/day were 46% more
likely to be overweight/obese compared to those watching less than three hours
of television/day. Similarly, adolescents accumulating more than three hours of
ST/day in model II were 53% more likely to be overweight/obese compared to
adolescents accumulating less than 1 hour/day. In model III, the interactive
ST/PA measure was significantly associated with weight status. Adolescents who
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did not meet the PA recommendation and accumulated at least one hour of
ST/day were significantly more likely to be overweight/obese compared to
adolescents who met the PA recommendation and got less than 1 hour of
ST/day. Compared to the lowest risk group (Yes PA/Low ST), the adolescents
categorized as No PA/Mod ST were 57% more likely to be overweight/obese
while the No PA/High ST group was over 2 times more likely to be
overweight/obese. DI participation was included in all 3 models and was not
significantly associated with weight status in any of the models.

Discussion
Overall, the participants in the current study seem to be leaner and
engage in healthier behaviors compared to national dietary, sedentary, and
physical activity data for adolescents. Among these adolescents, gender, race,
whether or not one meets the PA recommendation, and time spent watching
television appear to be closely related to weight status. DI exposure, as
measured in the current study, does not appear to be independently associated
with nor influence the relationship between these variables and weight status. A
more detailed discussion follows.
Prevalence of Overweight/Obesity
A lower proportion of the participants in the current study are
overweight/obese (27.0%) with 15.6% of them being classified as overweight and
11.4% being classified as obese (see Table 2) compared to national data.
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According to NHANES data from 2003-2004, which uses actual measured
height/weight data to calculate BMI, 16.9% of adolescents age 12-19 are
overweight and 17.4% are obese (34.3% are overweight/obese) [34].
Consistent with national prevalence rates reported in NHANES [11],
females and Non Hispanic White adolescents in this study are leaner compared
to males and other racial/ethnic minorities. The females in this sample are also
much leaner than national estimates. The prevalence of females in this
population being classified as obese (9.3%) is much lower than the rates
reported using NHANES data. According to NHANES data, 15.8% of females
age 6-11 and 16.8% of females age 12-19 are classified as obese. This higher
prevalence of overweight and obesity among minority ethnic groups also is
consistent with NHANES data and many other studies [11, 13, 16, 29, 34-36].
Currently the Middle School YRBS is not distributed nationally, which
makes it difficult to compare dietary, physical activity, and sedentary behaviors in
this study to national estimates specific to middle school adolescents. The High
School YRBS provides a national data set and prevalence rates for these
behaviors among high school students. For the sake of comparison, the
estimates of the current study, which contains both middle and high school
participants, will be compared to the High School YRBS.
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Dietary Behaviors
The YRBS includes questions pertaining to fruit and vegetable
consumption. According to the 2007 YRBS self-reported data, 21.4% of high
school students reported meeting the recommended serving suggestion of five or
more fruits and vegetables a day [13]. The percentage of participants meeting
the fruit and vegetable recommendation in the current study (32.0%) is much
higher (see Table 2). Meeting the fruit and vegetable recommendation was found
to be independently associated with weight status in the current study (see Table
4), which is consistent with many other studies that report a negative relationship
between fruit and vegetable intake and overweight and obesity [17, 29, 39].
However, meeting the fruit and vegetable recommendation was not associated
with weight status in any of the multinomial regression models.
According to the 2007 High School YRBSS, only 14.1% of adolescents in
high school drank three or more glasses of milk a day [13]. Milk consumption has
been associated with lower body fat among adolescents [20] and others report
that healthy-weight adolescents tend to consume more milk when compared to
overweight or obese adolescents [17]. Of the participants in the current study,
22.0% of them drink three or more glasses of milk/day (see Table 2). Like fruit
and vegetable consumption, drinking three or more glasses of milk/day was
found to be independently associated to weight status; however, it was not
significant in any of the three regression models.
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The participants in the current study tended to drink less soda, with only
21.1% of them drinking one or more non-diet sodas/day. The YRBSS reports that
33.8% of high school students consume at least one soft drink every day [13]. As
mentioned previously, soda consumption among adolescents is widely
hypothesized to be associated with overweight/obesity, but mixed results have
been reported with several studies showing an association between soda
consumption and increased BMI [19-21] while another study did not report finding
a significant relationship between soda consumption and BMI [22]. Results from
the current study indicate that consuming one or more sodas/day is not
independently associated with weight status, nor is it associated when
considering other variables included in the regression analysis. This seems to
support the hypothesis that there may not be a strong association between soda
consumption and overweight/obesity.
It is important to note the dietary questions on the YRBS asked about
average intake during the past week. It is possible the participants may have
responded to the dietary questions differently if they had not been traveling to the
DI Global Finals and had a more typical week in their home environments prior to
completing the survey. Perhaps this may explain why strong associations
between some of the dietary behaviors and overweight/obesity were not found.
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Physical Activity
Nationally, only 34.7% of high school students were physically active for
60 minutes or more 5 days/week (classified as meeting the recommendations),
and 24.9% of them did not participate in at least 60 minutes of physical activity
on any day [13]. Over half (56.8%) of the participants in the current study met the
physical activity recommendations and only 2% of them did not get at least 60
minutes of physical activity on any day during the week. Accumulating 60+
minutes of moderate/vigorous PA 5 or more days/week was both independently
associated with weight status and remained significant after controlling for all
covariates in the regression models, which suggests that meeting the PA
recommendation is an important factor related to weight status.
Over half (56.3%) of the high school students who participated in the 2007
YRBS reported participating in at least one sports team run by their school or
community group in the past year [13]. Over 80% of the participants in the
current study report participating in at least one sports team during the previous
year. Sports participation was found to be significantly associated with weight
status independently, however, it was not significant in the regression models.
This may be due to the fact that sports participation could be considered a subcategory of overall PA and it was already accounted for and considered in the
meeting the PA recommendation variable.
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The very high level of sport participation among DI participants suggests
that the adolescents in this study are involved in multiple extracurricular activities.
This involvement in extracurricular activities implies a certain level social (or
family) support must exist, which may indirectly influence a variety of health
behaviors including weight status [63, 64].
Sedentary Behavior
Nationally, over 35% of high school students watch three or more hours of
television a day and approximately 25% spend three or more hours a day playing
computer or video games or use the computer for something other than school
work [13]. Overall, participants in the current study spent far less time engaging
in these types of sedentary activities with only 13.2% watching three or more
hours of television/day and 10.7% spending three or more hours/day playing
video/computer games or using the computer for something not related to school
work. Watching three or more hours of television/day was independently
associated with weight status and was found to be significant in model I, while
video/computer time was not. This supports the current literature that suggests
television time may be more closely associated to overweight/obesity among
adolescents [29, 30, 51, 53] than video/computer time [28] . It has been
suggested the association between television and overweight/obesity may be
explained by the dietary habits engaged in while watching television rather than
television time alone [51].

66

Following up on this, combined screen time was found to be
independently associated with weight status and was significant in regression
model II. Perhaps this significance is driven by television time and less
dependent on video/computer game time (the later was not significant in Tables
4 and 5). However, other studies report a positive relationship between “screen
time” (i.e. time spent watching television, playing video games, and/or using the
computer) and BMI [28, 29, 52], which is consistent with the findings of this
study.
Interaction between Physical Activity and Screen Time
It has been suggested that sedentary and PA behaviors are not mutually
exclusive and that examining the interaction between these behaviors might
provide better insights and perhaps be a better predictor of weight status [54, 65].
The results from this study show that this interactive variable is most certainly
independently associated with weight status. There is a much higher prevalence
of overweight/obesity among the highest risk group (No PA/High ST) when
compared to the lowest risk group (Yes PA/Low ST) (21.8% vs. 40.4%). Even
after controlling for other risk factors in regression model III, there is a significant
difference in the likelihood of overweight/obesity among the variable groups,
specifically the lowest versus the highest risk groups. These results are
consistent with a similar study among high school students [54].
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These findings have many interesting implications. First, they support the
notion that some adolescents spend a substantial amount of time engaging in
sedentary pursuits, yet also make time to engage in substantial amounts of
physical activity, meaning it would be inaccurate to assume high sedentary
adolescents are also low active [30, 54]. Second, this may give insight on how to
better design intervention studies aimed at preventing/treating childhood obesity.
There may be three different ways to intervene: 1) focus on increasing PA levels,
in order to meet or surpass the recommendation, 2) focus on reducing ST to less
than one hour per day, or 3) focus on decreasing ST while increasing PA levels.
For example, if the target group has no desire to increase their PA levels,
perhaps they might be willing to reduce their ST. Third, it is interesting to
consider PA may have a protective effect against overweight/obesity, regardless
of ST. And lastly, if an adolescent is not physically active, accumulating very low
ST will have a stronger relationship on weight status.
DI Exposure
Exposure to DI, as measured in the current study, does not appear to
have an independent association with weight status. It also was not significant
after controlling for other risk factors in any of the 3 regression models. Because
there was no control group in our study design and the nature of our DI exposure
measure, it is impossible to truly determine the influence of DI on health
behaviors and weight status. In the current study we could only assess the
influence of increasing length of exposure (in years) to DI.
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Limitations, Strengths, and Future Research
There are a number of limitations specific to the current study. First,
approximately 38% of eligible DI participants participated in the study. There is a
possibility that the less healthy/more overweight parents did not give consent and
that when consent was provided, the less healthy/more overweight adolescents
elected not to participate at the DI venue. Secondly, while SES has been found
to be associated with a variety of health behaviors, including weight status, no
family SES data was collected for this sample. It is possible that these
participants may have come from more affluent families because DI participants
had to pay their own way to attend the competition. Also, participants may not
have had a typical week due to traveling to the DI Global Finals. This could have
influenced the behavioral data, because YRBS questions ask about the past
week. Certainly, due to travel to DI Finals, across the country in many cases,
dietary and PA in the past week may not be normal. While there are limitations to
the current study, there are also major strengths.
Most importantly, this group of participants is very unique and it would be
very difficult to get access to another sample like this. It would be very
challenging to collect data for such a large sample size of adolescents from
across the U.S. participating in a productive pursuit, not initially intended to
increase moderate/vigorous PA like DI. The height/weight data used to calculate
BMI were measured data, not self-report. The interactive variable combining both
sedentary and physical activity measures is a relatively new technique used to
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provide a better understanding of the relationship between sedentary and PA
behaviors as they relate to weight status. Even among healthy eating,active, low
risk adolescents, the interactive ST/PA variable was strongly associated with
weight status.
Further research regarding how specific types of sedentary pursuits,
especially productive sedentary pursuits that may involve light activity like DI,
influence health behaviors and weight status are needed. A study design that
includes a control group would help determine how these productive pursuits
influence select health behaviors. If a pursuit like DI is found to be influential,
perhaps programs like DI or other productive sedentary pursuits could be
incorporated into interventions designed to prevent/treat childhood obesity.
Conclusion
In conclusion, the participants in the current study have a lower
prevalence of overweight and obesity compared to national data. Being female,
Non Hispanic White, and accumulating low ST while maintaining sufficient PA
appears to significantly lower the likelihood of overweight/obesity. DI exposure,
as measured in the current study, does not appear to enhance the relationship of
health behaviors related to overweight/obesity and weight status.
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6 Grade Survey
Instructions
This survey is about health behavior. The information you
give will be used to develop better health education for
young people like yourself.
DO NOT write your name on this survey. The answers you
give will be kept private. No one will know what you write.
Answer the questions based on what you really do.
Completing the survey is voluntary. If you don’t want to
answer a question, just leave it blank. The questions that
ask about you specifically will only be used to describe the
types of young people completing this survey. The information will not be used to find
out your name.
Make sure to read every question. Fill in the circles completely. When you are finished,
follow the instructions of the person giving you the survey.
Thank you very much for your help.

Research Team
Use Only

DIRECTIONS
• Use a #2 pencil only.

       

• Make dark marks.

       

• Fill in a response like this:











• If you change your answer, erase your old answer completely.
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1.

How old are you?







2.

10 years old or younger
11 years old
12 years old
13 years old
14 years old
15 years old

What is your sex?

Female

3.

What grade will you be going into next year?


4.

6th grade

Including this year, how many years have you participated in Destination
ImagiNation®?






5.

1 year (My first year)
2 years
3 years
4 years
5 or more years

Are you Hispanic or Latino?

Yes

6.


Male


No

What is your race? (Select one or more responses.)






American Indian or Alaska Native
Asian
Black or African American
Native Hawaiian or Other Pacific Islander
White
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The next 7 questions ask about a different subject.
7.

8.

9.

How do you describe your weight?


Very underweight



Slightly underweight



About the right weight



Slightly overweight



Very overweight

Which of the following are you trying to do about your weight?


Lose weight



Gain weight



Stay the same weight



I am not trying to do anything about my weight

During the past 30 days, did you exercise to lose weight or to keep from gaining weight?

Yes


No

10. During the past 30 days, did you eat less food, fewer calories, or foods low in fat to lose
weight or to keep from gaining weight?

Yes


No

11. During the past 30 days, did you go without eating for 24 hours or more (also called fasting)
to lose weight or to keep from gaining weight?

Yes


No

12. During the past 30 days, did you take any diet pills, powders, or liquids without a doctor's
advice to lose weight or to keep from gaining weight? (Do not include meal replacement
products such as Slim Fast.)

Yes


No
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13. During the past 30 days, did you vomit or take laxatives to lose weight or to keep from gaining
weight?

No


Yes

The next 5 questions ask about your physical activity.
4.

During the past 7 days, on how many days were you physically active for a total of at least 60
minutes per day? (Add up all the time you spend in any kind of physical activity that increases
your heart rate and makes you breathe hard some of the time.)









0 days
  1 day
  2 days
  3 days
  4 days
  5 days
  6 days
  7 days

15. On an average school day, how many hours do you watch TV?








I do not watch TV on an average school day
Less than 1 hour per day
1 hour per day
2 hours per day
3 hours per day
4 hours per day
5 or more hours per day

16. On an average school day, how many hours do you play video or computer games or use a
computer for something that is not school work? (Include activities such as Nintendo, Game Boy,
PlayStation, Xbox, computer games, and the Internet.)








I do not play video or computer games or use a computer for something that is not
school work
Less than 1 hour per day
1 hour per day
2 hours per day
3 hours per day
4 hours per day
5 or more hours per day
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17. In an average week when you are in school, on how many days do you go to physical education
(PE) classes?
















0 days
1 day
2 days
3 days
4 days
5 days

18. During the past 12 months, on how many sports teams did you play? (Include any teams run by
your school or community groups.)

 

 

0 teams
1 team
2 teams
3 or more teams

The next 8 questions ask about food you ate or drank during the past 7 days. Think about all
the meals and snacks you had from the time you got up until you went to bed. Be sure to
include food you ate at home, at school, at restaurants, or anywhere else.
19. During the past 7 days, how many times did you drink 100% fruit juices such as orange juice,
apple juice, or grape juice? (Do not count punch, Kool-Aid, sports drinks, or other fruit-flavored
drinks.)








I did not drink 100% fruit juice during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day

20. During the past 7 days, how many times did you eat fruit? (Do not count fruit juice.)








I did not eat fruit during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day
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21. During the past 7 days, how many times did you eat green salad?








I did not eat green salad during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day

22. During the past 7 days, how many times did you eat potatoes? (Do not count French fries, fried
potatoes, or potato chips.)








I did not eat potatoes during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day

23. During the past 7 days, how many times did you eat carrots?








I did not eat carrots during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day

24. During the past 7 days, how many times did you eat other vegetables? (Do not count green
salad, potatoes, or carrots.)








I did not eat other vegetables during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day
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25. During the past 7 days, how many times did you drink a can, bottle, or glass of soda or pop, such
as Coke, Pepsi, or Sprite? (Do not include diet soda or diet pop.)








I did not drink soda or pop during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day

26. During the past 7 days, how many glasses of milk did you drink? (Include the milk you drank in a
glass or cup, from a carton, or with cereal. Count the half pint of milk served at school as equal to
one glass.)








I did not drink milk during the past 7 days
1 to 3 glasses during the past 7 days
4 to 6 glasses during the past 7 days
1 glass per day
2 glasses per day
3 glasses per day
4 or more glasses per day

The End!

For Research Team Use Only
Height (in inches)
Weight (in lbs)

.
 
 









 
 









 
 









       0

  
  
 
 
 
 
 
 
 
 

       1/8
       1/4
       3/8
       1/2
       5/8
       3/4
       7/8
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th

7

and

th

8 Grade Survey
Instructions

This survey is about health behavior. The information you
give will be used to develop better health education for
young people like yourself.
DO NOT write your name on this survey. The answers you
give will be kept private. No one will know what you write.
Answer the questions based on what you really do.
Completing the survey is voluntary. If you don’t want to
answer a question, just leave it blank. The questions that
ask about you specifically will only be used to describe the
types of young people completing this survey. The information will not be used to find
out your name.
Make sure to read every question. Fill in the circles completely. When you are finished,
follow the instructions of the person giving you the survey.
Thank you very much for your help.

Research Team
Use Only

DIRECTIONS
• Use a #2 pencil only.

       

• Make dark marks.

       

• Fill in a response like this:











• If you change your answer, erase your old answer completely.
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1.

How old are you?








2.

10 years old or younger
11 years old
12 years old
13 years old
14 years old
15 years old
16 years old or older

What is your sex?

Female

3.


Male

What grade will you be going into next year?
 7th grade
 8th grade

4.

Including this year, how many years have you participated in Destination ImagiNation®?






5.

1 year (My first year)
2 years
3 years
4 years
5 or more years

Are you Hispanic or Latino?

Yes

6.


No

What is your race? (Select one or more responses.)






American Indian or Alaska Native
Asian
Black or African American
Native Hawaiian or Other Pacific Islander
White
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7.

Imagine that this ladder pictures how American society is set up…



At the top of the ladder are the people who are the best off –
they have the most money, the highest amount of schooling,
and the jobs that bring the most respect.



 






At the bottom are people who are the worst off – they
have the least money, little or no education, no job or
jobs that no one wants or respects.

Now think about your family. Please tell us where you
think your family would be on this ladder. Fill in the circle
that best represents where your family would be on this ladder.

8.





Now assume that the ladder is a way of picturing your school.
At the top of the ladder are the people in your school with the most
respect, the highest grades, and the highest standing.









At the bottom, are the people who no one respects, no one
wants to hang around with, and have the worst grades.
Where would you place yourself on this ladder?
Fill in the circle that best represents where you
would be on this ladder.
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The next 7 questions ask about a different subject.
9.

How do you describe your weight?


Very underweight



Slightly underweight



About the right weight



Slightly overweight



Very overweight

10. Which of the following are you trying to do about your weight?


Lose weight



Gain weight



Stay the same weight



I am not trying to do anything about my weight

11. During the past 30 days, did you exercise to lose weight or to keep from gaining weight?


Yes


No

12. During the past 30 days, did you eat less food, fewer calories, or foods low in fat to lose
weight or to keep from gaining weight?


Yes


No

13. During the past 30 days, did you go without eating for 24 hours or more (also called fasting)
to lose weight or to keep from gaining weight?


Yes


No

14. During the past 30 days, did you take any diet pills, powders, or liquids without a doctor's
advice to lose weight or to keep from gaining weight? (Do not include meal replacement
products such as Slim Fast.)


Yes


No
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15. During the past 30 days, did you vomit or take laxatives to lose weight or to keep from gaining
weight?


No


Yes

The next 5 questions ask about your physical activity.
16.

During the past 7 days, on how many days were you physically active for a total of at least 60
minutes per day? (Add up all the time you spend in any kind of physical activity that increases
your heart rate and makes you breathe hard some of the time.)









0 days
  1 day
  2 days
  3 days
  4 days
  5 days
  6 days
  7 days

17. On an average school day, how many hours do you watch TV?








I do not watch TV on an average school day
Less than 1 hour per day
1 hour per day
2 hours per day
3 hours per day
4 hours per day
5 or more hours per day

18. On an average school day, how many hours do you play video or computer games or use a
computer for something that is not school work? (Include activities such as Nintendo, Game Boy,
PlayStation, Xbox, computer games, and the Internet.)








I do not play video or computer games or use a computer for something that is not
school work
Less than 1 hour per day
1 hour per day
2 hours per day
3 hours per day
4 hours per day
5 or more hours per day
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19. In an average week when you are in school, on how many days do you go to physical education
(PE) classes?
















0 days
1 day
2 days
3 days
4 days
5 days

20. During the past 12 months, on how many sports teams did you play? (Include any teams run by
your school or community groups.)

 

 

0 teams
1 team
2 teams
3 or more teams

The next 8 questions ask about food you ate or drank during the past 7 days. Think about all
the meals and snacks you had from the time you got up until you went to bed. Be sure to
include food you ate at home, at school, at restaurants, or anywhere else.
21. During the past 7 days, how many times did you drink 100% fruit juices such as orange juice,
apple juice, or grape juice? (Do not count punch, Kool-Aid, sports drinks, or other fruit-flavored
drinks.)








I did not drink 100% fruit juice during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day

22. During the past 7 days, how many times did you eat fruit? (Do not count fruit juice.)








I did not eat fruit during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day
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23. During the past 7 days, how many times did you eat green salad?








I did not eat green salad during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day

24. During the past 7 days, how many times did you eat potatoes? (Do not count French fries, fried
potatoes, or potato chips.)








I did not eat potatoes during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day

25. During the past 7 days, how many times did you eat carrots?








I did not eat carrots during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day

26. During the past 7 days, how many times did you eat other vegetables? (Do not count green
salad, potatoes, or carrots.)








I did not eat other vegetables during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day
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27. During the past 7 days, how many times did you drink a can, bottle, or glass of soda or pop,
such as Coke, Pepsi, or Sprite? (Do not include diet soda or diet pop.)








I did not drink soda or pop during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day

28. During the past 7 days, how many glasses of milk did you drink? (Include the milk you drank in
a glass or cup, from a carton, or with cereal. Count the half pint of milk served at school as equal
to one glass.)








I did not drink milk during the past 7 days
1 to 3 glasses during the past 7 days
4 to 6 glasses during the past 7 days
1 glass per day
2 glasses per day
3 glasses per day
4 or more glasses per day

The End!

For Research Team Use Only
Height (in inches)
Weight (in lbs)

.
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1.

How old are you?








2.

12 years old or younger
13 years old
14 years old
15 years old
16 years old
17 years old
18 years old or older

What is your sex?

Female

3.

What grade will you be going into next year?





4.

9th grade
10th grade
11th grade
12th grade

Including this year, how many years have you participated in Destination ImagiNation®?






5.

1 year (My first year)
2 years
3 years
4 years
5 or more years

Are you Hispanic or Latino?

Yes

6.


Male


No

What is your race? (Select one or more responses.)






American Indian or Alaska Native
Asian
Black or African American
Native Hawaiian or Other Pacific Islander
White
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7.

Imagine that this ladder pictures how American society is set up…



At the top of the ladder are the people who are the best off –
they have the most money, the highest amount of schooling,
and the jobs that bring the most respect.



 






At the bottom are people who are the worst off – they
have the least money, little or no education, no job or
jobs that no one wants or respects.

Now think about your family. Please tell us where you
think your family would be on this ladder. Fill in the circle
that best represents where your family would be on this ladder.

8.





Now assume that the ladder is a way of picturing your school.
At the top of the ladder are the people in your school with the most
respect, the highest grades, and the highest standing.









At the bottom, are the people who no one respects, no one
wants to hang around with, and have the worst grades.
Where would you place yourself on this ladder?
Fill in the circle that best represents where you
would be on this ladder.
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The next 7 questions ask about a different subject.
9.

How do you describe your weight?


Very underweight



Slightly underweight



About the right weight



Slightly overweight



Very overweight

10. Which of the following are you trying to do about your weight?


Lose weight



Gain weight



Stay the same weight



I am not trying to do anything about my weight

11. During the past 30 days, did you exercise to lose weight or to keep from gaining weight?


Yes


No

12. During the past 30 days, did you eat less food, fewer calories, or foods low in fat to lose
weight or to keep from gaining weight?


Yes


No

13. During the past 30 days, did you go without eating for 24 hours or more (also called fasting)
to lose weight or to keep from gaining weight?


Yes


No

14. During the past 30 days, did you take any diet pills, powders, or liquids without a doctor's
advice to lose weight or to keep from gaining weight? (Do not include meal replacement
products such as Slim Fast.)


Yes


No
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15. During the past 30 days, did you vomit or take laxatives to lose weight or to keep from gaining
weight?


No


Yes

The next 5 questions ask about your physical activity.
16.

During the past 7 days, on how many days were you physically active for a total of at least 60
minutes per day? (Add up all the time you spend in any kind of physical activity that increases
your heart rate and makes you breathe hard some of the time.)









0 days
  1 day
  2 days
  3 days
  4 days
  5 days
  6 days
  7 days

17. On an average school day, how many hours do you watch TV?








I do not watch TV on an average school day
Less than 1 hour per day
1 hour per day
2 hours per day
3 hours per day
4 hours per day
5 or more hours per day

18. On an average school day, how many hours do you play video or computer games or use a
computer for something that is not school work? (Include activities such as Nintendo, Game Boy,
PlayStation, Xbox, computer games, and the Internet.)








I do not play video or computer games or use a computer for something that is not
school work
Less than 1 hour per day
1 hour per day
2 hours per day
3 hours per day
4 hours per day
5 or more hours per day
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19. In an average week when you are in school, on how many days do you go to physical education
(PE) classes?
















0 days
1 day
2 days
3 days
4 days
5 days

20. During the past 12 months, on how many sports teams did you play? (Include any teams run by
your school or community groups.)

 

 

0 teams
1 team
2 teams
3 or more teams

The next 8 questions ask about food you ate or drank during the past 7 days. Think about all
the meals and snacks you had from the time you got up until you went to bed. Be sure to
include food you ate at home, at school, at restaurants, or anywhere else.
21. During the past 7 days, how many times did you drink 100% fruit juices such as orange juice,
apple juice, or grape juice? (Do not count punch, Kool-Aid, sports drinks, or other fruit-flavored
drinks.)








I did not drink 100% fruit juice during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day

22. During the past 7 days, how many times did you eat fruit? (Do not count fruit juice.)








I did not eat fruit during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day
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23. During the past 7 days, how many times did you eat green salad?








I did not eat green salad during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day

24. During the past 7 days, how many times did you eat potatoes? (Do not count French fries, fried
potatoes, or potato chips.)








I did not eat potatoes during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day

25. During the past 7 days, how many times did you eat carrots?








I did not eat carrots during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day

26. During the past 7 days, how many times did you eat other vegetables? (Do not count green
salad, potatoes, or carrots.)








I did not eat other vegetables during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day
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27. During the past 7 days, how many times did you drink a can, bottle, or glass of soda or pop,
such as Coke, Pepsi, or Sprite? (Do not include diet soda or diet pop.)








I did not drink soda or pop during the past 7 days
1 to 3 times during the past 7 days
4 to 6 times during the past 7 days
1 time per day
2 times per day
3 times per day
4 or more times per day

28. During the past 7 days, how many glasses of milk did you drink? (Include the milk you drank in
a glass or cup, from a carton, or with cereal. Count the half pint of milk served at school as equal
to one glass.)








I did not drink milk during the past 7 days
1 to 3 glasses during the past 7 days
4 to 6 glasses during the past 7 days
1 glass per day
2 glasses per day
3 glasses per day
4 or more glasses per day

The End!

For Research Team Use Only
Height (in inches)
Weight (in lbs)

.
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Appendix B

Example of Introduction – Survey Administration
Child’s Assent Form

Hello, my name is ____________. Your parents say that you are willing to help
us.
I would like you to answer some questions about what you eat and how much
you exercise. It is really easy and I am sure you will do a good job. There are no
wrong answers. We are interested in what you have to say. No one other than
the Healthy team will see your answers and a code number is used so your
name won’t be on the survey. I think that what we learn from your work will help
with other children. Are you willing to help with this project?
Great. I think you will find this easy and fun. If you decide that you don’t want to
do this anymore, all you have to do is tell me. You can just say that you don’t
want to do this anymore. Okay?
I will be right over there if you have any questions at any time. If you don’t
understand a question, I might be able to explain it to you in a different way that
makes more sense. Don’t hesitate to ask for any help.
After you finish the survey, I’ll introduce you to another person that will take your
height and weight.

During the survey, the researcher will maintain a pleasant facial expression and
give general reinforcements such as “Good Work” or “You really are doing well”
after answering and questions.
If the child wishes to stop at any time during the data collection, the researcher
will maintain a smile and say, “All right, thank you for helping me again”. When
the survey is completed, the researchers will say, “Thank you for helping me
today. You have worked really hard to help me. You’re almost finished”.
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Example of Dialog - BMI Measurements
Child’s Assent Form

Hello, my name is ____________. Your parents say that you are willing to help
us. All you have to do is let us take your height and weight behind this curtain.
No one other than me will be able to see this. When I record your measurements
they will be identified by code number and not by your name.
Great. I think you will find this easy and fun. If you decide that you don’t want to
do this anymore, all you have to do is tell me. You can just say that you don’t
want to do this anymore. Okay?
I really appreciate your help. This is the half-curtain that we will go behind. You
must take off your shoes (jacket if they are wearing one – anything that would
affect their weight measurement). Are you ready? Let’s begin.

Measure the height and then measure the weight.
During the measurements, the researcher will maintain a pleasant facial
expression and give general reinforcements such as “Good Work” or “You really
are doing well”.

If the child wishes to stop at any time during the data collection, the researcher
will maintain a smile and say, “All right, thank you for helping me again”. When
testing is completed, the researchers will say, “Thank you for helping me today.
You have worked really hard to help me. Here is a DI pin and a healthy treat for
all your good work. Have a great day”.
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Appendix C
A SAS Program for the CDC Growth Charts
The purpose of this SAS program is to easily generate a dataset that contains indices of
the anthropometric status of children from birth to 20 years of age based on the 2000
CDC growth charts. This updated version of the SAS program includes identifying
outlier observations or observations that are considered to be "biologically implausible
values (BIVs). It is intended to be easy to use for someone with basic SAS programming
skills.
Step by step instructions (Please print this file for later reference):

Step One: Save the SAS programs to your PC.
Windows Internet Explorer users, right-click on each file below and select the Save
Target As... option.
Windows Netscape users, right-click on each file below and select the Save Link As...
option.
In either case, keep the file names and file extensions as they are — gc-setup.sas and gccalculate-BIV.sas. Save them in a location where you can access them from your SAS
program.
gc-setup.sas (1k)

gc-calculate-BIV.sas (227k)

Note: some browsers may not allow the downloading of .sas files. Try downloading the
zip file instead. This contains both files above: SAS_growthchard_files.zip.

Step Two: Prepare your existing dataset.
Your dataset must include the following variables with the same exact name and the
given data format before you run the SAS programs:
AGEMOS

Child's age in month. Numeric variable (you may need to calculate this
from the date of measurement and the date of birth).

SEX

Child's gender. Numeric variable. 1 for male and 2 for female.

HEIGHT

Child's recumbent length or standing height in centimeters. Numeric
variable.
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RECUMBNT Indicator of child's height measurement. 1 for recumbent length and 0 for
standing height. Numeric variable.
WEIGHT

Child's weight in kilograms. Numeric variable.

HEADCIR

Child's head circumference in centimeters (may be set to missing if not
collected).

Note: Avoid variable names starting with underscore "_" in your dataset, otherwise your
data maybe replaced by some data from the SAS program.

Step Three: Modify the gc-setup.sas program.
Open the gc-setup.sas program using your PC SAS PROGRAM EDITOR. Then modify
the program as following:
%let datalib='x:\xxxxxx\';

Insert the subdirectory for your existing input dataset
(e.g., 'c:\project1\').

%let datain=xxxx;

Insert the name of your existing input dataset (e.g.,
data1).

%let dataout=xxxx;

Insert the name of the file you wish to put the results
into. If the file name is the same as the input file
name, the original file will be overwritten. All data
from the input file will be placed in the output file,
with the anthropometric indices (z-scores and
percentiles) added to the end of the record.

%let saspgm='x:\xxxxxx\gccalculate-BIV.sas';

Insert the subdirectory where the downloaded
program gc-calculate-BIV.sas was saved (e.g.,
'c:\growthcharts\gc-calculate-BIV.sas').

No changes are needed in the gc-calculate-BIV.sas program file.

Step Four: Run the modified gc-setup.sas program.
Submit the modified gc-setup.sas program. The newly created SAS dataset will contain
all the original variables as well as the following variables for percentiles and z-scores.
HTPCT:

percentile for length-for-age or stature-for-age

HAZ:

z-score for length-for-age or stature-for-age

WTPCT:

percentile for weight-for-age
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WAZ:

z-score for weight-for-age

WHPCT:

percentile for weight-for-length or weight-for-stature

WHZ:

z-score for weight-for-length or weight-for-stature

BMIPCT:

percentile for body mass index-for-age

BMIZ:

z-score for body mass index-for-age

BMI:

calculated body mass index value
[weight(kg)/height(m)2 ]

HCPCT:

percentile for head circumference-for-age

HCZ:

z-score for head circumference-for-age

_BIVHT:

outlier variable for height-for-age (0 – acceptable normal range; 1 – too
low; 2 – too high)

_BIVWT:

outlier variable for weight-for-age (0 – acceptable normal range; 1 – too
low; 2 – too high)

_BIVWHT: outlier variable for weight-for-height (0 – acceptable normal range; 1 – too
low; 2 – too high)
_BIVBMI:

outlier variable for body mass index-for-age (0 – acceptable normal range; 1
– too low; 2 – too high)

Note: all the outliers defined in this SAS program as too low or too high were based on
the World Health Organization fixed exclusion ranges. If researchers prefer to use their
own cutoffs to clean their anthropometric data, they can modify the gc-calculate-BIV.sas
file and output all the flag variables.
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Appendix D

Table 1. Project Healthy participant demographics.

Overall
Age
, SD)
Gender
Female
Male
Race
Non Hispanic White
Non Hispanic Black
Other*
School†
Middle
High
DI Participation
1 year
2 years
3 years
4 years
5+ years

Total
N
%
1679 100.0
12.9
2.0
953
726

56.8
43.2

1384
42
253

82.4
2.5
15.1

1023
656

60.9
39.1

424
372
279
220
382

25.3
22.2
16.6
13.1
22.8

*Includes Hispanic, Asian, Black or African American, American Indian or Alaska Native,
and Native Hawaiian/Other Pacific Islander
† Middle includes grades 6-8; High includes grades 9-12.
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Table 2. Dietary, physical activity, and sedentary behaviors of Healthy
Project participants (N=1679).
Total
N
%
Dietary Behaviors
Meet F/V Rec (yes)‡
3+ Glasses Milk/Day (yes)
1+ Soda/Day (yes)
Physical Activity (PA)
Meet Rec (yes)∞
Sport Participation
Played on 1+ team (yes)
Physical Education
5 Days/Week (yes)

538
370
355

32.0
22.0
21.1

953

56.8

1359

80.9

418

24.9

Screen Time (ST)ˠ
3+ hrs TV/day (yes)
221
3+ hrs video/computer
180
game (yes)
Combined Screen Time (ST) ¥
Low ST
471
Moderate ST
874
High ST
327

13.2
10.7

28.2
52.3
19.6

‡ Consumes 5 fruits and vegetables daily.
∞ Accumulates 60 minutes of physical activity 5 or more days per week.
ˠ TV time and video/computer game time spent (unrelated to school work) on an
average school day.
¥ Combined Screen Time refers to cumulative hours spent watching TV and
video/computer game time (unrelated to school work); Less than 1 hour/day is Low ST,
1-3 hours/day is Moderate ST, and greater than 3 hours/day is High ST.
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Table 3. BMI weight status of Healthy Project participants by demographic
characteristics (N=1679).*

Overall
Gender
Female
Male
Race/Ethnicity
Non Hispanic White
Other†
School‡
Middle
High
DI Participation
1 year
2 years
3 years
4 years
5+ years

Normal
% (SE)
73.0 (1.08)

Overweight
% (SE)
15.6 (0.89)

75.8 (1.39)
69.4 (1.71)

14.9 (1.15)
16.5 (1.38)

9.3 (0.94)
14.0 (1.29)

0.004

74.3 (1.17)
67.1 (2.74)

15.4 (0.97)
16.6 (2.17)

10.3 (0.82)
16.3 (2.15)

0.009

74.7 (1.36)
70.4 (1.78)

14.1 (1.09)
18.0 (1.50)

11.2 (0.99)
11.6 (1.25)

0.205

74.3
71.2
68.5
79.1
73.3

14.2
14.8
20.1
12.3
16.5

11.6
14.0
11.5
8.6
10.2

0.135

(2.12)
(2.35)
(2.79)
(2.75)
(2.27)

(1.69)
(1.84)
(2.40)
(2.21)
(1.90)

Obese
Chi Square
% (SE)
x2
11.4 (0.78)

(1.55)
(1.80)
(1.91)
(1.90)
(1.55)

* BMI percentile ≥5 and >85 is Normal, ≥ 85 is Overweight, and ≤95 is Obese;
Underweight (<5) is excluded.
† Includes Hispanic, Asian, Black or African American, American Indian or Alaska
Native, and Native Hawaiian/Other Pacific Islander. (Note that the Non Hispanic Black
participants are presented here in the “Other” category due to low number of
participants.)
‡ Middle includes grades 6-8, High includes grades 9-12.
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Table 4. BMI weight status categories by select dietary, physical activity,
and sedentary behaviors (N=1679).*
Normal
% (SE)
Dietary Behaviors
Meet F/V Recommendations‡
Yes (n=538)
76.2
No (n=1117)
71.3
3+ Glasses Milk/Day
Yes (n=370)
77.0
No (n=1298)
71.9
1+ Soda/Day
Yes (n=355)
69.3
No (n=1316)
74.0
Physical Activity
Meet PA recommendation∞
Yes (n=953)
76.6
No (n=720)
68.3
Sport Participation
Played on 1+ team
Yes (n=1359)
74.3
No (n=316)
7.4
Physical Education
5 days/week
Yes (n=418)
69.6
No (n=1256)
74.0

Overweight
% (SE)

Obese
Chi Square
% (SE)
x2

(1.84)
(1.35)

12.3 (1.42)
17.5 (1.14)

11.5 (1.38)
11.3 (0.95)

0.024

(2.19)
(1.25)

15.1 (1.87)
15.7 (1.01)

7.8 (1.40)
12.4 (0.92)

0.041

(2.45)
(1.21)

18.0 (2.04)
14.9 (0.98)

12.7 (1.77)
11.1 (0.87)

0.199

(1.37)
(1.73)

14.1 (1.13)
17.6 (1.42)

9.3 (0.94)
14.0 (1.30)

0.001

(1.19)
(2.64)

15.0 (0.97)
18.0 (2.17)

10.7 (0.84)
14.5 (1.99)

0.037

(2.25)
(1.24)

18.4 (1.90)
14.7 (1.00)

12.0 (1.59)
11.2 (0.89)

0.155

19.9 (2.69)
15.0 (0.93)

15.8 (2.46)
10.6 (0.81)

0.006

20.6 (3.02)
15.1 (0.93)

10.6 (2.30)
11.5 (0.83)

0.160

13.4 (1.57)
15.3 (1.22)
19.9 (2.21)

8.7 (1.30)
11.8 (1.09)
14.1 (1.93)

0.007

12.6
13.2
19.7
14.2
18.2
20.2

9.2
10.2
7.0
8.0
13.9
20.2

0.000

Screen Time (ST)ˠ
3+ hrs of TV/day
Yes (n=221)
64.3 (3.23)
No (n=1457)
74.4 (1.14)
3+ hrs of video/computer games
Yes (n=180)
68.9 (3.46)
No (n=1493)
73.4 (1.14)
Combined Screen Time¥
Low ST (n=471)
77.9 (1.91)
Mod ST (n=874)
72.9 (1.50)
High ST (n=327)
66.1 (2.62)
Interactive PA and Screen Time (ST) ҂
Yes PA/Low ST (n=293) 78.2 (2.42)
Yes PA/Mod ST (n=499) 76.6 (1.90)
Yes PA/High ST (n=157) 73.2 (3.54)
No PA/Low ST (n=176)
77.8 (3.14)
No PA/Mod. ST (n=373) 67.8 (2.42)
No PA/High ST (n=168) 59.5 (3.80)

(1.94)
(1.52)
(3.19)
(2.64)
(2.00)
(3.11)

(1.69)
(1.36)
(2.04)
(2.05)
(1.80)
(3.11)

* BMI percentile ≥5 and >85 is Normal, ≥ 85 is Overweight, and ≤95 is Obese;
Underweight (<5) is excluded.
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Table 4. Continued.
‡ Consumes 5 fruits and vegetables daily.
∞ Accumulates 60 minutes of physical activity daily 5 or more days per week.
ˠ TV time and video/computer game time spent (unrelated to school work) on an
average school day.
¥ Combined Screen Time (ST) refers to cumulative hours spent watching TV and
video/computer game time (unrelated to school work); Less than 1 hour/day is Low ST,
1-3 hours/day is Moderate (Mod)ST, and greater than 3 hours/day is High ST.
҂ Yes PA includes participants accumulating 5 or more days of 60+ minutes of physical
activity/week while (meet the recommendation), No PA refers to participants
accumulating less than 5 days of 60+ minutes of physical activity/week (do not meet the
recommendation); Screen Time (ST) refers to combined ST categories described above.
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Table 5. Multinomial regression models using select demographic and behavioral
characteristics to estimate risk of overweight/obesity (N=1626).
Factors
Demographics
Gender
Female
Male
Race
Non Hispanic White
Other
School
Middle School
High School
Age
Dietary Behaviors
Meet F/V rec (yes)
3+ Glasses Milk/
day (yes)
1+ Soda/day (yes)
Physical Activity
PE 5 days/week (yes)
Played on 1+ sports
team (yes)
Meet PA rec (no)
Sedentary Behaviors
3+ Hrs TV/Day (yes)
3+ Hrs Video/computer
game/day (yes)
Combined Screen Time
Low
Moderate
High
Interactive ST/PA
Yes PA rec/Low ST
Yes PA rec/Mod ST
Yes PA rec/High St
No PA rec/Low ST
No PA rec/Mod ST
No PA rec/High ST
DI participation
1 year
2 years
3 years
4 years
5+ years

Model I
OR

Model II

(CI)

OR

Model III

(CI)

OR

(CI)

__
1.43 (1.14-1.80)*

__
1.38 (1.10-1.73)*

__
1.38

(1.10-1.72)*

__
1.44 (1.09-1.89)*

__
1.44 (1.10-1.90)*

__
1.44

(1.09-1.90)*

__
1.23 (0.81-1.86)
0.98 (0.88-1.08)

__
1.19 (0.79-1.79)
0.97 (0.88-1.08)

__
1.18
0.98

(0.78-1.78)
(0.88-1.08)

1.08 (0.84-1.38)
1.27 (0.96-1.68)

1.06 (0.83-1.36)
1.26 (0.95-1.67)

1.07
1.27

(0.84-1.37)
(0.96-1.68)

1.16 (0.89-1.52)

1.13 (0.86-1.48)

1.14

(0.87-1.49)

0.84 (0.65-1.08)
1.17 (0.88-1.55)

0.84 (0.65-1.08)
1.14 (0.86-1.52)

0.84
1.14

(0.65-1.08)
(0.86-1.51)

1.45 (1.15-1.83)*

1.43 (1.13-1.81)*

__
1.05
1.09
0.95
1.57
2.13

(0.73-1.50)
(0.68-1.73)
(0.59-1.52)
(1.08-2.27)*
(1.38-3.28)*

__
1.22
1.34
0.84
1.03

(0.89-1.68)
(0.95-1.89)
(0.56-1.25)
(0.74-1.45)

1.46 (1.07-1.99)*
0.86 (0.60-1.24)

__
1.26 (0.96-1.66)
1.53 (1.09-2.14)*

__
1.21
1.34
0.83
1.01

(0.88-1.67)
(0.95-1.89)
(0.56-1.24)
(0.72-1.42)

* P-value for trend < 0.04
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__
1.21
1.33
0.82
1.02

(0.88-1.66)
(0.95-1.87)
(0.55-1.22)
(0.73-1.43)
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